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DRONE and SMALL MISSILE SYSTEMS 


The research and development activity at Rheem Aircraft Division has a record of 
achievement in the field of drone and small missile systems. 

The capability for complete “program management” is 

manifested in the list of current and completed projects 


and the areas of responsibility covered. 
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PENETRATION SYSTEMS 


Design 


SURVEILLANCE DRONE SYSTEMS 


Testing 


Rheem Aircraft is a division of the Worldwide Rheem Manufacturing Com- 
pany which operates 18 plants in the United States... and with its associated 
and licensed companies operates 17 plants in 11 countries. These extensive 
facilities coupled with Rheem's years of aircraft production experience pro- 


vide the capability for the quantity’*production of drone and missile systems. 


RHEEM MANUFACTURING CO.*AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 


Engigeers: Join Rheem in challenging technical work, 











NOW you can order missile hydrauli 
pumps from HYDRO-AIRE 








Hydro-Aire—a name you know and rely on for quality airborne controls — announces 
the development of a new lightweight high pressure positive displacement hydraulic 
pump designed specifically for the missile industry. Pre-tested in Hydro-Aire’s devel- 
opment laboratory, this new pump has demonstrated high efficiency performance over 
a life span that exceeds known missile application requirements. The unit is ready 
for quantity production and can be easily adapted to your particular specifications. 


SPECIFICATIONS: 


Flow Rate—1.2 gpm 
Pressure — 3000 psi 
Speed — 9000 rpm 

Weight— 21 ounces 


DROAIRE 


BURBANK, CALIFORNIA 
Aviation Subsidiary of CRANE 
Anti Skid Braking Systems - Fuel 
System Controls - Pneumatic 
Controls + Actuation Systems 
Electronic Devices 





SARGENT 
SYSTEMS 


f=) OF FORCE 
CONTROL 


Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 


If your application of force control deals with aviation, 


marine, surface or subsurface movement, we invite you to 


send your requirements for the Sargent design, qualifica- 


tion and manufacturing proposal. 


“GOOD WILL” is ti 
disposition of the 
pleased customer to 
return to the place 
where he has 

been well treated. 


— U.S. Supreme Court 


Sandarid of ‘Excellence 


Sargent offers exceptional 
opportunities to engineers 
interested in design, 
development, qualification 
testing and manufacture of ENGINEERING CORPORATION 
advanced forced control 
seat Ghee eek aeons MAIN OFFICE & PLANT « 2533 E. FIFTY-SIXTH ST. 
immediately (in confidence) HUNTINGTON PARK, CALIF. 


to Chief Engineer. 
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l he Electroset Pressure Switch offers a new and easier way 


: to calibrate and set a pressure switch from a remote position 
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Another 
famous 
plane 


Thirty-nine years ago the Navy's aerial crossing of the Atlantic was 
headline news — today it’s but one more memory of the ‘Good 
Old Days”’ of aviation. 

Aviation has made tremendous strides since the days of the NC-4. 
And keeping pace with aviation’s growth, Rockbestos high temper- 
ature wire and cable has earned a proven-in-service reputation. 

Today many Rockbestos aviation wires, produced to the contin- 
ually high standards of the aviation industry, are integral parts of 
the nation’s aircraft and missiles. 


SSSSSASANS NOR 
il eencene 


Typical of the many Rockbestos aviation 
wires which cover a temperature range from 
257° to 750°F. is Rockbestos’ FIREZONE 101, 
Fire Detection and High Temperature Low 
Loss Circuit Wire made in accordance with 
USAF specifications MIL-C-25038. Recom- 


mended for hot spot wiring for jet aircraft 
in and around the engine and after burner 
section of the ship, Firezone 101 is especially 
designed for high impedance circuits, making 
it ideal for guided missile usage. 


For complete specifications on Firezone 101 and other Rockbestos aviation wires, write for 
catalog 56A. If you have a special requirement, please send us your specifications. 


ROCKBESTOS PRODUCTS CORPORATION 


me NEW HAVEN 4, 


CONNECTICUT 


NEW YORK «+ CLEVELAND « DETROIT + CHICAGO + PITTSBURGH 


ST. LOUIS « LOS ANGELES « NEW ORLEANS « OAKLAND « SEATTLE 
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Feb. 19—Are Flying Saucers Fact 
Fancy?,” Dr. Hugh Winn, Missil 
Ordnance Systems Department, GF, | 
gineers Club, Philadelphia, Pa 

Mar. 3-6—Third Annual American So 
\lechanical Engineers Gas Turbine 
ference and Exposition Shorehan 
Washington, D. C 

Mar. 5-6—Second Annual Shock 1 S 
posium, Palo Alto, Calif For detai 
write: Commander, Air Force Spc 
Weapons Center, Kirtland AFB, N. M 
Attn: R. R. Birukoff, SWRS 

Mar. 13-14—Institute of the Acronautica 
Sciences, National Flight Propulsi 
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Hotel Carter, Cleveland, Ohic 
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Mar. 13-14—Second National Conferenc« 
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Acronautical Sciences, Shirley Savoy 
Hotel, Denver, Colo 

May 4-7—Fourth National Flight Test In 
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Hotei, New York City 
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Here’s to the 


...and General Electric for the breakthroughs in performance, reliability, 
safety and maintenance that stemmed from the development of this high 
power-to-weight turboshaft engine. We of the Jet Division of Thompson 
Products are proud to supply turbine and compressor components for the T58. 


Thompson Products, /ne. 


Cleveland 17, Ohio 





A Among new, fast military aircraft being equipped with 


the ASN-7 Automatic Navigation Computer, are the Mc- 
Donnell Voodoo RF-101 photo-reconnaissance plane, 
shown above, and the F-101B all-weather interceptor. 
Prior to setting a new world’s closed-course speed 
record of over 1200 mph, the Voodoo had set new 
transcontinental speed records. Speed and range of the 
Voodoo give full scope to the ASN-7’s usefulness. 
Flight-indicator dial and control panel (right) give 
pilots an indication of where they are, their ground 
track, and the course and distance to their destination 
and to alternate destinations. 


G-E 5-Star Tubes give added dependability to 
Ford Instrument ASN-7 Automatic Navigation Computers! 


gator, from take-off through mission to final landing. 


General Electric 5-Star high-reliability tubes—Types 
5902, 6111, and 6112—help make the new ASN-7 
course and distance computer a more accurate con- 
tinuous-data navigation system. 


The ASN-7 was designed and built by the Ford 
Instrument Company division of Sperry Rand 
Corporation, under the direction of Wright Air 
Development Center. Simplicity of operation, plus 
a continuous feed-in of wind and magnetic variation, 
enable the system to serve as a dependable navi- 


EASTERN REGION 
200 Main Avenue, Clifton, New Jersey 
Phones: (Clifton) GRegory 3-6387 
(N.Y.C.) Wisconsin 7-4065, 6, 7, 8 


CENTRAL REGION 
3800 North Milwaukee Avenue 
Chicago 41, Illinois 
Phone: SPring 7-1600 


Three computers, two amplifiers, a dial indicator, 
and a control console make up the complete 
ASN-7. Tubes must perform to highest standards. 
“We found that General Electric tubes met our 
requirements for reliability, ruggedness, and sta- 
bility,” affirm Ford Instrument engineers. 

The same 5-Star Tube qualities are available to 
your circuit designers. Write or phone the nearest 
office of the G-E Receiving Tube Department below! 


WESTERN REGION 
11840 West Olympic Boulevard 
Los Angeles 64, California 
Phones: GRanite 9-7765; BRadshaw 2-8566 


Progress /s Our Most Important Product 


GENERAL 
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COOL TAKE-OFF 
FOR THE 
SUPER SABRE 





Harrison-Cooled North American 
Jet Fighter Climbs To 50,000 
Feet At Supersonic Speeds! 













Speed ... over 1,000 mph! Range . . . over 1,000 statute miles! 
Maximum thrust... over 10,000 pounds! That’s the performance 
story on North American’s Super Sabre! 


Temperatures made to order for 


all types of aircraft engines. And Harrison keeps pace with this outstanding performance. For 


Harrison heat exchangers North American has selected lightweight, dependable Harrison 


are rugged, reliable and heat exchangers to cool the engine oil, to keep temperatures at the 


compod . . . engineered proper level for this spectacular jet fighter. 
to provide the optimum R 


in cooling efficiency. The Super Sabre is another example of how Harrison manufacturing experience 








and research are teaming up to meet the temperature-control challenges 


of the jet age. If you have a cooling problem, look to Harrison for the answer! 
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HARRISON RADIATOR DIVISION « GENERAL MOTORS CORPORATION »* LOCKPORT, NEW YORK 





CONTOUR TRENTWELD TUB- 
ING is furnished in ten basic 
classifications: Pressure Tub- 
ing, Mechanical Tubing, 
Aircraft Tubing, Heat Re- § 
sistant Tubing, Orna- & 
mental Tubing, Sanitary §& 
Tubing, Beverage Tub- #9 
ing, Large Diameter 
Tubing, Shaped Tubing, 

and Formed Tubing. 














TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 


other method of manufacture 


is of the highest quality attainable, 


Trent offers tubing in sizes ranging 
from %” to 40” O.D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 10-9-DL grades. All 
are made by an exclusive welding 
which 


virtually eliminates the bead. Fur- 


process—Contour Trentweld® 


thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 

To insure that Trentweld tubing 


10 


a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall’’ X-ray inspec- 
tion is made as your final assurance 
“of a sound, uniform product. 
Why not take advantage of Trent 


quality when you order stainless or 
high alloy tubing? For further in- 
formation, write for the Trent tubing 
handbook, Trent Tube Company, 
East Troy, Wisconsin. 


*Trademark layne stellite Co 


TRENT 
TUBE 
COMPANY 


Subsidiary of Crucible Steel Company of America 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF 
























aldorf advanced. flight instrumentation 


Waldorf works closely with the customer, whether it be prototype or 
production runs; meets his most exacting specifications through their 
own unique design and production techniques. 


This complete facility combines creative engineering and advanced 
production methods with practical experience 


Shown here are just two samples of Waldorf’s technical creative abilities 
The top unit is an Integrated Flight Instrument utilizing a moving 
aircraft silhouette against a fixed horizon; its presentation is unique 
that the aircraft moves about 3 axes, pitch, roll and rate of turr 
Still another design feature is a rotatable course-adjust which permit 
setting any desired heading at the top of the instrument... furthe: 


simplifying the pilot’s job. This unit is used in fixed wing 


aircraft subsonic or supersonk as Well as in rotary wing type 
craft and features a standard 5” case 
The bottom unit shown here which illustrates a mechanical-optical display 


technique ex lusive with Waldorf as developed for the Aeronautica 
Instruments Laboratory, Naval Air Development Center, Johnsville, Pa. 


> 
adds new dimensions to flight instrumentation. Due to the classified 
nature of this item, further information can be made ava 
rganizations upon proper security clearance 





Waldorf has a proven capability in providing Integrated F ht 


Instrumentation based on eiectro-mechanical, optical and _—s 

video techniques. Its experienced management QA oo 2 
engineering-production team can solve your particular ee > 
problems in these areas and is immediately available to d ‘ 


these matters with you 





WRITE 





rTODAY FOR DESCRIPTIVE FOI 


WALDORF INSTRUMENT COMPANY 


ELECTRONICS WR ON 


HUNTINGTON STATION. LONG JSEAND, NEW YORK 
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DUNKING SONAR — LISTENING SONAR — ECHO RANGING SONAR — LIGHTWEIGHT TORPEDOS 


For the past twelve years Bendix-Pacific has been a principal U. S$. Navy source for Sonar and Anti-Submarine 


Warfare systems and sub-systems. This equipment, including many types of listening and detecting sonar and 
lightweight torpedos, has been developed and produced by Bendix-Pacific. Contributions to this vital area of our 


lefen ’ ao 
defense program also include creative engineering for new, advanced systems 


PACIFIC DIVISION 


“Bendix Aviation Corporation 
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Plexiglas. 


».viation’s standard 
transparent plas toc 


MILLER HELICOPTER 


PLEXIGLAS is a@ trade-mark, Reg. U.S. Pat. Off. and in other principal countries 
in the Western Hemisphere. Chemicals for Industry 


Canadian Distributor: Crystal Glass @ Plastics, Ltd., 130 Queen's Quay East, re Rone | =& HAAS 
Toronto, Ontario, Canada. 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representa 








Routine 


THE WORLD’S AGE-OLD DREAM of exploring the 
universe is nearing reality. Daily we are gaining 
new knowledge — knowledge of the physical 


effects of outer space upon equipments, and of 


LITTON INDUSTRIES 


Plants. Laboratories & Offices in the 


RADAR & COUNTERMEASURES 


MONROE OFFICE 


DIGITAL COMPUTERS & CONTROLS 
AIR NAVIGATION & COMMUNICATION 
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INERTIAL GUIDANCE 
& BUSINESS MACHINES 








Flight... 


the physiological and psychological effects upon 
Man. Placing Man himself within the atmos- 
phere of outer space is now routine procedure 
in Litton Industries’ Space Research Laboratory. 


HILLS, CALIFORNIA 


and South 


BEVERLY 


U.S., America 


Canada, Europe, 


MICROWAVE POWER TUBES AUTOMATIC DATA PROCESSIN 


SPACE KESEARKCH PRECISION COMPONENTS & TRANSFORMERS 











5-752 
Recorder ‘Mitits 
Reproducer Viste 
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Continuous 
Loop 
Transport 








announcing CEC’s new 


DataTape system 


Record Amplifiers—Seven record amplifier 
plug-in modules can be housed in a single 
amplifier case—the smaliest package on 
the market today. 10-20 oz. modules (6'% 
long by 344” high and 1-3/16” wide) pro 
vide FM, PDM, or Analog recording. No 
shockmount is required. Write for follow 
ing bulletins 
Analog, Bulletin CEC 1592-X1 
PDM, Bulletin CEC 1594-X1 
FM, Bulletin CEC 1595-X1 

Power Supply weighs only 17 pounds 
Only one unit is required to supply any 
combination of 14 record amplifiers. No 
shockmount is required 


Now, for the first time, you can 
get precise magnetic tape data at 
extreme altitudes and tempera- 
tures to 100°C—performance 
guaranteed by the most compact 
airborne system available today 
DataTape’s uniquecombinationot 
advantages include outstand- 
ing miniaturization, all metal-sur- 
face magnetic heads, and rugged, 
modular construction. No shock- 
mounts are required. The new air- 
borne system is completely 
compatible with CEC’s 5-752 Re- 
corder /Reproducer. Contact your 
nearby CEC field office for com- 
plete information, or write for 


Bulletin CEC 1607-X 1. 


SEC's ali new Type 5-702 provides >t 


tape tracks, instant selection of tape speed 
with large capacity of or 1” tape on 
10! reels. The mounting of reproduce 
headstacks permits downstream monitor 
ing of all tracks coincident with the collec 
tion of data, also converts the Recorder to 
a@ ground taboratory playback machine 


Compare these features: 
ALL-METAL-SURFACE MAGNETIC HEADS 


DESIGNED FOR HIGH-TEMPERATURE 
OPERATION 


CAST ALUMINUM ALLOY CONSTRUCTION 
MINIATURIZED—MODULAR DESIGN 


SIX TAPE SPEEDS .. . ELECTRICALLY 
SELECTED WITHOUT BELT CHANGES 


Consolidated 
Electrodynamics 


300 No. Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





TELEMETRY... 
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THE VITAL LINK IN MISSILE PROGRESS 


Only by telemetry can the road signs on the spaceways of Radiation, Inc. builds such equipment. We have pioneered 
the future be read. And only by the slender thread of a in the development of advanced systems which today are 
know what will face the space contributing to many successful missile programs. We built 

the first practical digital system and continually strive to 


advance the state of the telemetering art. We have the 


radio link can scientists 


traveler of tomorrow 


So, if successful missiles are to be built — for whatever experience and facilities and capability to solve your prob 
purpose — the first requirement is adequate telemetering lems in telemetry and associated fields. 

equipment. This equipment must be rugged, accurate, and 
reliable and have the capacity for the job at hand. It 
must bring back the thousands of data points that tell the 
story and make the test worth the vast expenditures of time 


end money RADIATION 
INC. 


A limited number of large full-color reproductions of this illustration MELBOURNE AND OR LANDO, FLORIDA 


suitable for framing ore available. For your copy write Dept. G, P. O 


Box 37, MELBOURNE, FLORIDA ELECTRONICS - AVIONICS - INSTRUMENTATION 


Write for our brochure describing these qualifications 
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DYNAMIC 
SUSPENSION: 


Everything hangs on the perfect operation of all critical 
parts during stationary hover. No time here for bear- 
ing failure! 


The uirements of crucial moments such as these 
have guided the design and manufacture of Rollway 
Bearings for 50 years. At no time have the full resources 
of design, engineering and production been more heavily 
devoted to experimental work in aeronautical bearings 
than right now. 


Jet engines, turboprops, radial engines, helicopters, 
high-shock control pumps and other devices . . . name 
the application me key Rollway personnel are ready 
to tack e the specific bearing problems involved. 

Their experience* in high-stress, high-temperature, 
high-precision bearings is at your immediate disposal 
on receipt of a wire, Teter or print at Rollway Bearing 
Company, Inc., Syracuse 4, N. Y. 
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Vickers 3000 psi Variable Dis- 
placement Piston Type Pumps 
supply power to the main control 
and utility hydraulic systems. 


Vickers 3000 psi Constant Dis- 
placement Piston Type Pump 
operated by ram air turbine 
supplies emergency hydraulic 
power. 


Vickers Constant Displacement 
Piston Type Hydraulic Motors 
perform critical functions 
requiring their high efficiency 
and distinctive control char- 
acteristics. 


Vickers Flow Sensitive Pressure 
Regulator permits emergency 
ram air turbine to generate 
needed hydraulic flow down to 
minimum airspeed 


» 
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VICKERS. HYDRAULICS 
On REPUBLIC F-105 


Highest overall efficiency and minimum heat rejection of the 
pumps. .« and exceptional dependability of all components were 
decisive” factors in the selection of Vickers Hydraulics for the 
powerful Republic F-105 Thunderchief. 

The principal Vickers components in the F-105 are illustrated at 
the left. These, and all other Vickers aero hydraulic units and 
systems are tailored to airborne needs—light, compact, durable, 
dependable and efficient. Also, back of all Vickers products is 
a well organized and factory-staffed service organization. 

For further information ask the district office in your area 
listed below for Bulletin A-5200-E. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aere Hydraulics Division 


Engineering, Sales and Service Offices: 


wag Enanering Exam | Torrance, California 
3201 Lomita Bivd. + P.O. Box 2003 
Dnt Sa ton, Long te N.Y. 382 Willis 
att Psa Ei Seat t, washagtn 2h ht A 
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New B. F. Goodrich laboratory 
is proving ground for fuel cells 


B. F.Goodrich Aviation Products’ new Fuel Cell 
Development and Testing Laboratory at the big BFG 
Los Angeles plant is the last word in fuel cell research. 
Here, engineers maintain constant quality checks on 
cells being produced for many aircraft including the 
Lockheed 1049, T-33 and F-104, the Boeing B-52, 
the Douglas F4D and the Northrop T-38. In addition, 


B.EGoodrich 


fuel cell designs and materials are being developed 
to meet the requirements of future airplanes still on 
the drawing boards. 

A representative sample of the laboratory's facilities 
is shown here. Among the specialized types of appa- 
ratus are a giant “hot and cold” room, testers for ozone, 
abrasion and vibration, and many, many more. 











FABRIC TEST. B.F.Goodrich technician ex- “SLOSH” TEST. Steel platform rocks 30,000-lb. CONTINUAL INSPECTION. All cell constructions 
amines new fuel cell fabric that has undergone _load through 30° angle to determine capacity and materials are painstakingly inspected after 
a heat aging and pressure test in 700°F. oven. of loaded fuel cell to withstand surge pressures. _ testing and checked for signs of stress and fatigue. 


‘ , For more details on how 

B FE G d . h A e e Pr d t . aoe BFG is making better fuel 
ae cells for today and tomor- 

—_ 00 ric viation oO uc S Pe row, send for the free 

a division of The B. F. Goodrich Company, Akron, Ohio FUEL Ce oeugp booklet, “B. F.Goodrich— 
O I Fuel Cell Development 


and Testing Laboratory.” 











EDITORIAL 









The Advanced Research Projects Agency recently cre- 
ated by Defense Secretary Neil McElroy as a result of 
a specific directive from the White House has the poten- 
tial to accomplish tremendous results or to critically 
cripple the vast new weapons development programs 
that are so essential to the future survival of this nation. 
ARPA, perhaps more than any other portion of the 
Defense Department except the comptroller’s office, 
could be the key to whether our military posture will 
rise again to a position of clear and unchallenged supe 
riority. ARPA should have little concern with the past 
except to avoid the tragic errors that timid men and 
unimaginative outlooks have concocted in post-war de 
velopment history. Its concern is with the future, 
beginning primarily with the exploration of space and 
development of militarily useful space vehicles and 
equipment. 

The major problem in maintaining a U.S. position 
of significant superiority in the technological race with 
the Soviet Union is not our technical brains, industrial 
resources or even the mirage of an engineering shortage. 
It is the type of men who are appointed to key positions 
along the decision-making chain governing military re 
search and development and the length, vagueness and 
indecision that has developed by accretion during the 
past decade. It lies primarily in the layer upon layer 
of bureaucracy that covers the basic research and ad- 
vanced development effort of the working level military 
science-industry complex like an asbestos blanket, suffo 
cating bold new concepts and urgent action with equal 
facility 

ARPA has an excellent chance of 
nother and even more suffocating laver of bureaucracy 
itop this already stifling research and development at- 
mosphere. Appointment of William Holaday as acting 
director of ARPA indicates a trend in this direction. 
Mr. Holaday’s prior performance in the Pentagon shows 
in overfondness for the ad hoc approach, using further 
study as a method of avoiding decision. He also shows 
a strong trend toward political compromise as a solution 
of technical problems that cannot be compromised with- 
out ultimate disaster. 

Mr. Holaday’s decision to put both the USAF Thor 
and Army Jupiter intermediate range missiles into pro- 
duction indicates he has difficulty distinguishing be 
tween a weapon and a weapon system. His more recent 
decision to separate the detection phase of the anti 
missile system from the development of the guidance 
ind defensive missile portions again emphasizes his 
almost total lack of understanding of the weapon system 
concept. Regardless of which military service is to 
operate the missile defense system the act of splitting 
development of its basic components into two separate 
military and industrial management problems is a guar- 
intee of critical future problems at the very time the 
system is scheduled to be operationally effective. 

Another holdover from the technically timid regime 
of former Defense Secretarv Charles E. Wilson is Don- 
ald Quarles, who now functions as Deputy Secretary of 
Defense after prior service as Secretary of the Air Force 
ind Assistant Defense Secretary for Research and Devel- 
Although Mr. Quarles’ career in Western 


becoming just 


opment. 





The Critical Role of ARPA 


Electric and the Bell Laboratories was largely admini 
trative, he has cloaked himself in the Defense Depart 
ment with the aura of a technical expert. He has not 


hesitated to veto the consensus of genuine technica 
experts on the strength of his personal opinion or ar! 


trary budget directives. 

An examination of Mr. Quarles’ 
reveals that he has been more consistently wrong 
underestimating the pace of Soviet technical develop 
ment than anybody in the Defense Department except 
Mr. Wilson. Even today, he is unwilling to admit that 
it poses any unusual problems for the future defense of 
this country. Mr. Quarles has also sung loudest in t! 
official chorus that attempted to deny the existence of 
new Soviet weapons even when the facts on their per 
formance were well known in the Pentagon 

It is also interesting to evaluate some of Mr. Quarl 
clear publich 


public statement 


major technical decisions that are not so 
in light of his future qualifications to influence the pac« 
and scope of ARPA work. A few vears ago when the Ai 
Force budget was being 
viciously squeezed under a constant level budget pol 

that prevented acceleration of key basic research an 
critical development areas in which our position is now 
being challenged by the Soviets, Mr. Quarles, as S« 
tary of the Air Force personally overruled the unanimou 
position of the Air Council and USAF’s research and de 
velopment experts in presenting 1 more idequate pro 
gram to Congress. ‘Two vears ago, a USAF general of 
ficers board composed of its top research and develop 
ment commanders proposed a program of military usefu 
space research, including consolidating all space research 
ilready existing at Hollo 


research and development 


] 
| 


activities around the nucleus 
man Air Development Center. This plan too was unan 
mously approved by the Air Council Ih 
vetoed by Mr. Quarles on the ground that it involved 
Six months late: 


but persona 


spending money to no good purpose 
USAF tried again with a program to develop an explo1 
tory space vehicle. This too got Mr. Quarles’ personal 
veto 

The past performance of Messrs. Holaday and Quarles 
on matters of critical technical 
doubts as to the wisdom of continuing to entrust them 


decision raise gravc 


with this critical activity, particularly as it relates to 
ARPA It will be difficult for even the best man 
that could be found to head ARPA to work eff 


tively in an atmosphere dominated by the Quarles-Hola 
day philosophy. It also will be extremely difficult for 
ARPA to work out the complex and effective 
ships with the already operating research and develop 
ment programs of the country with the same type of 
mentality that characterizes the vast majoritv of the 
2,300 employes in the office of the Secretary of Defens« 


] 
relation 


- 


They and their system have proved utterly incapable of 
moving with sufficient speed, imagination and daring t 
play for the tremendous stakes involved in ARPA’s pro 
posed activities. These are some of the pitfalls Defens« 
Secretary McElroy must avoid if he is to make ARPA 


a vital success. Next week we will discuss some of th« 
possible avenues of attack that could make ARPA ef 
fective and successful. 


—Robert Hotz 









= Now 8 ozs. do the work of /0- 


Honeywell's new miniature integrating 


gyro (MIG). 


per hour or less and a random drift uncertainty of .05°/ hr.—even after subjection 


With a maximum drift rate of only one-half degree 


to severe environments—the MIG compares performance-wise to hermetic 


integrating gyros many times larger and heavier. 


Specificatio ns 





Weight—0.55 |b 


Size—1.83 in. diameter by 2.768 in. 
long 


Applications— Platform gyro for in- 
Strumentation in compact space 
All-attitude reference and inertial 
applications 


Drift Rate—One-half degree/hour 
or less under all conditions. 


Anisoelastic Coefficient 
—.02°/ hr/gr*ms. 


Power Requirements — 26-volt, 3- 
phase, 400-cycle spin motor supply 
and 115-volt a.c. or d.c. heater 
supply 

Running Power—2.5 watts spin 
motor, 25 watts heater 

Angular Momentum— 100,000 gm- 
cm2/sec 

For further information write: 
Honeywell Aero Division, Dept. 
AW-1-11, 2600 Ridgway Road, Min- 
neapolis 13, Minnesota. 


Honeywell 


Photo shows MIG Gyro with 
companion unit, GG56 Pendu- 
lous Accelerometer (left 
GG56 has threshold of 5x10-5g 
and linearity of better than 0.1 
up to t= 10g. 














WHO'S WHERE 





In the Front Office 
Mrs. Ruth Houghton Axe and Boris 


Gresov, investment executives, directors of 
Che Flying Tiger Line, Inc., increasing the 
board membership by one to a total of 
eleven 

K. R. Herman and C. G. Holschuh, exec 
utive vice presidents, Sperry Rand Corp., 
New York, N. Y J. F. Forster succeeds 
Mr. Herman as president of Vickers, Inc., 
1 Sperry Rand subsidiary; Dr. C. A. Frische 
succeeds Mr. Holschuh as president of 
Sperry Gyroscope Co., division of Sperry 
Rand 

Dr. Carl L. Kober, vice president and 
technical director, Crosley Division, Avco 
Manufacturing Corp., Cincinnati, Ohio 

Dr. Felix A. Kalinski, vice president to 
coordinate and direct contracts. customer 
relations and engineering divisions, Vertol 
\ircraft Corp., Morton, Pa 

H. Grady Thrasher, vice president, South 
ern Airwavs Co., Atlanta, Ga 

Lt. Gen. Laurence C. Craigie (USAF, 
ret.), a vice president, American Machine 
& Foundry Co., New York, N. Y.. in 
charge of the company’s ballistics missiles 
launcher program 

William C. Ridge, vice president-produc 
tion, John A. Roebling’s Sons Corp., Tren 
ton N ] 

A. W. Beck, vice president-marketing, 
Robertshaw-Fulton Controls Co., Rich 
mond, Va 

Fred W. Elliott, a vice president, H. K 
Porter Company, Inc., New York, N. ¥ 


Honors and Elections 


Dr. Louis N. Ridenour, chief scientist 
of the Lockheed Missile Systems Division 
has been named to the National Advisory 
Committee for Aeronautics’ newly created 


Committee on Space Technology 
Changes 


Joseph E. Mulheim, director-aircraft prod 
ucts engineering and manufacturing, and 
Hayes Crapo, chief engineer-aircraft prod 
ucts, The ‘Leland Electric Co., division of 
American Machine & Foundry Co., Day 
ton, Ohio. 

Irwin I. Steinberg, general manager, Vi 
bro-Ceramics Division, Gulton Industries, 
In Metuchen, N. J 

J. F. Harper, assistant managing director 
Bristol Aircraft Limited, Bristol, England 

Ralph R. Theile, Director-Cargo Trafh« 
ind C., B. Newman, Assistant Director 
Military Bureau, Air Trafic Conference 
\ir ‘Transport Association of America, 
Washington, D. C 

Edward R. Neumann, manager, Missile 
Products Division, Fruehauf ‘Trailer Co 
Detroit, Mich 

Edwin A. Speakman, manager of plan 
ning, Defense Electronic Products, Radio 
Corporation of America, Camden, N. J 

Charles A. Wolf, director of marketing 
\utonetics Division, North American Avi 
ation, Inc., Downey, Calif 
John Thoerle, Eastern regional manager, 
Avien, Inc., Woodside, N. Y 
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INDUSTRY OBSERVER 


> New approach to missile development will be tried soon by Navy’s Bureau 
of Aeronautics in an effort to cut the development cycle for air-to-air and 
air-to-surface missiles. Under the new policy, BuAer initially will award a 
contract only for development of the guidance system—longest lead-tim« 
item—to meet specific tactical requirements. Only after the guidance system 
is developed sufficiently to establish feasibility wall th 

prime contractor to develop the missile and its powerplant 


bureau select a 


> Westinghouse and General Electric are top candidates for the design 
and construction of a complex high temperature electrical system for 
North American Aviation’s WS-110A chemical bomber. Electrical installa- 
tion will have to meet operational environments not previously encountered 
in any manned aircraft. 


> Navy Air Missile Test Center, Pt. Mugu, Calif., will modify the launch 
ing pad now being used for Regulus II tests so that it can accommodate 
test vehicles of the Polaris fleet ballistic missile scheduled to be fired over 
Mugu’s sea range. 


> General Electric J79 turbojet engine has a 94 in. long variable inlet guide 
vane, indicating an unusually high air capacity considering the powerplant’s 
33 in. compressor diameter. J79-4, designed for Navy, has a stator and front 
frame of steel instead of magnesium as in the J79-3 engine used in Lock- 
heed’s F-104. J79-5 is projected as a powerplant growth for the Convair 
B-58. The J79-7 is an F-104 growth project and will have a 2 in. larger 
turbine diameter than earlier models. All will have more thrust and better 
fuel consumption than the first J79 production engines. 


P Airways Modernization Board will seek industry proposals within § the 
near future for both an air-ground data link system for operational evalua 
tion and a point-to-point data link system for transfer of data between 
trafic control computers at adjacent Air Route Trathc Control Centers 





> Watch for Fiat's Aviation Division to make a strong entry into the small 
and medium turbojet engine field later this year. Company already has 
developed small turbojets as a means of gaining experience and as the 
powerplant for one of the firm’s new helicopters. It will soon branch out 
into the higher thrust brackets. 


P Vertical takeoff jet fighter being developed by Bell Aircraft for Naw 
reportedly looks so promising that Air Force is providing some support 
funding. If project continues to pan out USAF could buy the Bell VTOI 
and eliminate or cutback its projected design competition for 
site fighter-bomber tor Strategic Air Command bases 


a disperse ( 


> Equipment for tactical intermediate range ballistic squadron now calls 
for a complement of 20 missiles with a 10% spares level. Spares here 
means one fully assembled, ready-to-go missile with warhead on reserve for 
every 10 in the normal complement. If missile in normal complement mal- 
functions in test, reserve missile will be immediately moved in to replace 
it. Malfunctioning missile will be repaired when time allows. 


> Bell Helicopter Division in Fort Worth is cooperating with Costruzioni 


Acronautiche Giovanni Agusta on the technical design of one of tw 
helicopters the Italian firm is developing on order from the Italian Ai 
Force. Bell-Agusta project is piston-engined, probably in the six-to-eight 


seat category. Second project, completely designed by Agusta enginec: 


is much larger, powered by gas turbines 


P Piaggio 166, landplane version of the twin-engined executive amphibian 
sold in the U.S. as the Royal Gull, is nearing the end of the company flight 
test program. Certification tests made for both Italian registry and the 
Civil Aeronautics Administration will begin before the end of the month. 
Aircraft has the same powerplant, wing and landing gear as the Gull, but 
the fuselage is larger, has room for two additional passengers. 















Projects of H. T. Budenbom, 
Senior Scientist, Stavid Engineering, Inc. 


Included in Mr. Budenbom’s 25 patents and numerous technical papers are his 
original contributions in monopulse development and authorship of many new 
concepts in the application of electronics to modern warfare. His experience and 
inventive talents are being applied to Stavid’s projects in weapon systems devel- 
opment and missile electronics. Mr. Budenbom is one of a group of outstanding 
scientists and engineers at Stavid who are working on advanced concepts... 
years ahead of actual systems development. 


In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for all 
branches of the military. A typical project calls for development of the high power 
Radar Set AN/SPS-31. 


OTHER STAVID 
PROJECTS INCLUDE: 


Anti-Missile Systems 


Airborne Search, Bombing and 
Terrain Clearance Radar 


Missile Tracking Beacons 
LANCE Weapon System 


Radar-infrared Airborne 
Fire Control! System 


Automatic Missile 
Checkout Systems 


STAVID Engineering, INC. Pisiniers, new sersey 


Ymaginalive Eletonics... 





Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team 




















Censorship Review? 


Department of Defense censor’s deletio f certain 
testimony given before the Senate Sub 
committee could touch off another congressional inquiry 
government's censorship policy. Some sul 


) 
Preparedness 


into the 
committecmen expressed considerable dissatisfaction wi 
deletions which, they said, left the 
USAF Gen. Nathan F. Twining, chairman of the 
Chicfs of Staff, blamed the 
fol spreading the “mistaken conclusion 
is militarily inferior to Russia 

In the deleted remarks, Gen 
“T am not talking about these hearings.”’ 

I'he remarks were later restored by the Defense Depart 
ment with the explanation that they had deleted 
because I'wining that led 
to the remarks referred to a prior exchange involving con 
parative data that contained security information 

In the official transcript of one witness's testimon 
Complete exchanges 


th 
impression that 
Joint 
subcommittee investigation 
that the U.S 


wining specific 


been 


the question asked of Gen 


several pages were deleted entirely 


deleted in others and, in some, only figures per 


taining to production, delivery times and similar matter 


WCTC 


were cut out 


President's Refusal 


President Eisenhower politely 
make the Killian and Gaither Panel reports on the 
nation’s defenses available to the Senate Preparednes 
Subcommittee investigating national defense. The Pres 
1 letter to Sen. Lyndon Johnson (D.-Tex.) sul 
chairman, “We careful te 
maintain the proper separation of powers t] 
and Legislative Branches of Government,’ 
which he added is vital to preclude 
irbitrary power by any one branch. Johnson expressec 
disappointment at the White House's refusal and said 
the reports “would be helpful to the subcommittee.” H« 
dded, however, that, as a result of the investigation 
the subcommittee is in a good position to form its own 
conclusions, on just where the U.S. stands in the 
technological race with the Soviet Union 


refused last week to 


dent in 


committec said, must be 


petween 


Executive 
the exercise of 


} 


military 


Indigestion 


The President’s aversion to heavy reading als 
Central Intelligence Agencw’ 
intelligence digests. At a recent National Security Coun 
cil meeting, CIA Director Allen W. Dulles reportedh 
complained that readership of the digests is too low 
mong top policy makers. An Eisenhower re¢ 
plied that the digests are too ponderous 
brevitv, headlines and illustrations—maps with red arrows 
strategic spots. In return, the President 
make sure the makers do thei 
practice. No change is reported, however, in the map 
situation. Revival of the White House’s wartime 
map room—suggested last year by Nelson A Rockefelle: 
but vetoed bv former Under Secretary of State Herbert 
Hoover, Jr.—apparently is not planned. 


1 streamlining of 


annovyve d 
ind prescribed 


marking prom 


ised to policy skull 


room 


Employment Brake Eased 


Defense Secretary Neil H. McElroy, 
from Sputniks I and II, is relaxing the brake on civilian 


issist 


with a1 


Washington Roundup 





ordered last Jul 
lhe Wil 


idy has redu 


f 
now 


mnited number 


Submarine Defense 


Sen. Henrv M 
Polaris 
w charging that th 


vital defens¢ iTCa f carl 


1D.-Wash 


laun hing uDbmaf»§il 
Admunistra 


Varn 


Jackson 


if mm} 


cnemy submarine-launched missil 
threat from th« 
threat from the 
U.S 


equ ills 
} , 
MnwUuN 


nhmarnrit 
LOTMA 


Shift in Blame 


Reiterating an < 
forced te isk for 
competition United 

t Wwech che 
) f ompctitiol 
vil Ac 


testimon\ 


ronauth 


he added th 
spired by wh 
the non-scheduled 
irlines themsclve 
pointing out that larg 
ion because of 1 liberal 
er airlines sough 
to the 
the fac 
ind creating excessi' 
| the 


} 
| 
I 


tition while smal 


tito 
on. Citic ilso ade 


on concluded 


‘Bailment’ Opposition 


House Military Operations Sul 
little si I s far for the Au 
ent program” bv whi 

vilitar owned urplanes 


ers and cargo. Industry and gover 
Oppose d the idea, but Air Force 
port Service still to | 
Under the proposal, a commerci 
five MATS Fairchild C-118 
passengers in the Pacific area. An 


five MATS C-54s to fern 


spokesm n Sai 


witnesses are 


carg 
lndustry the bailm 
proposed to offset the growing deman« 
over a bigger share of its trafic t 
Rep. ¢ het Holifield (D.-Calif ubc 
savs militarv witnesses will take the 
bv Air Force and MATS to complete 
of MATS and Defense airlift operation 
—Washington staff 


; 
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USAF, Army Divide Anti-Missile Task 


Three long-range radar sites planned by Air Force; 


Nike-Zeus gets nod over Convair-RCA Wizard. 


long-range radar 
built bv the 
nation’s 


W ashington— I hre« 
letection stations to be 
\ir Force as its part in the 
planned defense against intercontinental 
ballistic will be located in 
\laska, Greenland and another foreign 
They will cove! all ot Russia 
radars to be 


missiles 


terrmtors 
One of two types of 
ised at each site is an outgrowth of a 
prototvpe now being operated by USAI 
n Turkey to detect test firings of Rus 
sian missiles (AW Oct. 14, p. 26) 
Primary purpose of these sites for the 
first few vears will be to provide Stra- 
tegic Air Command with a 
i5-min. warning time 
Army’s Nike-Zeus anti-missile missile 
vstem—chosen last week over the com- 
etitive USAF Wizard 
xpected to be operational before about 
/6+—approximately four years after 
detection become op 


bombers 


system—is not 


long sites 


~ 


range 
crational. 

Defense Department's choice of the 
\rmy anti-missile was part of an action 
that also gave control of both the mis- 
ile and the detection network to the 
new Advanced Research Projects 
\gency and made Guided Missiles Di- 
ector William Holaday acting director 
f ARPA 


McElroy Outlines Program 
Defens« Neil McElroy sent 


secretary 

nemoranda to the secretaries of Army 
ind Air Force ordering the changes 
In a series of three explanations, con 
cerning the memoranda, Defense said 
e Army is to continue development of 
Nike-Zeus “‘as a matter of urgency, con- 
entrating on system developments to 
lemonstrate the feasibility of achieving 
n effective defense against the ICBM.” 
e USAF is to discontinue research and 
Convair Wizard 
nissile but continue “‘as a matter of 
irgency to concentrate on that part of 
ts Wizard program that pertains to 
the radar and data handling aspects in 
luding its relationship to SAGE and 
ther radar capabilities.” 

e “Both services are directed to arrang¢ 
for the possible cooperation 
unong contractors so that the ultimate 
vstem to be developed is mutually 
ompatible. No significant changes can 
»¢ made in these programs without the 
Director of 


levelopment on the 


| le SC st 


pecific approval of the 


i 
ARPA.” 
Defense also said the memos apply 
to development only and that roles and 
missions have not yet been assigned. 
l’ormer Defense Secretary Charles F. 
Wilson ordered on Nov. 26, 1956, that 


26 


Army be responsible for point defense 
and USAI Under his 
definition at that time, point defense 


for area defense 
included surface-to-air missiles “‘for use 
against air targets at expected altitudes 
out to a horizontal range of the order 
of 100 nautical Nike-Zeus’ 


is estimated to b« 200 


miles.”’ 
range between 


and 300 mi 


Anti-Missile Funding 
Although ARPA apparently will have 


strict control continued develop 
ment of USAF’s detection system, funds 
included in the Fiscal 1958 supple 
mental budget request and the Fiscal 
1959 budget apparently will remain in 
the Air Force account 

On the other hand, Nike-Zeus money 
apparently will be a part of the ARPA 
Army continues 


OVCI 


iccount, even though 
to do the work. 

Ihree long-range radar sites will in- 
radars similar to the 
ind Laredo, 


clude surveillance 
AN/FPS-17 sets in 
l'ex., plus tracking radars similar to the 
one now operational at Miilstone Hill 
in Massachusetts (AW Nov. 25, p. 34 
(hese will be tied in with Air Defense 
Command at Colorado Springs, Colo., 
nd the eventual Nike-Zeus svstem will, 
in turn, use three mor 
veillance, acquisition and tracking—plus 


l'urke 


radars—sul 


command guidance svstem 





Stever Tour 


Washington—Stever Committee con- 
ducting a major review of all Air Force 
research activities (AW Jan. 13, p. 26) 
has completed a tour of six Air Re- 
search and Development Command 
bases and will begin a tour of the rest 
in about three wecks. 

Committee was created by USAF at 
the suggestion of Lt. Gen. Samuel E. 
Anderson before he assumed command 
of ARD® last August. 


to him sometime in March. 


It is expected 
to report 

Committee members were briefed at 
Air Force headquarters, ARDC _head- 
quarters and ARDC’s Office of Scien- 
tific before 
and mid-western bases, including Ballistic 
Missile Division, Flight Test Center, 
Missile Development Center, Special 
Weapons Center, Amold Engineering 
Development Center and Wright Air 
Development Center. 

Eastern tour will 
Development Center, 
search Center, Missile Test Center and 
Armament Center. 


Research touring western 


Rome Air 


Cambridge Re- 


include 











Radio Corp. of America is prime con 
tractor for the three far northern sites 
ind will handle high power tubes, et 
General Electric Co. will build much of 
the rest of the equipment, including 
intennas, pipe organ antenna feeds, ct 
is it did in the FPS-17 

Western Electric, becaus« 
perience in building the White 
communications 


of its x 
Alice 
system, will 
handle communications. A number of 
other subcontractors are involved. 

Nike-Zeus, a Douglas Aircraft Ci 
Bell Laboratories develop 
ment, apparently was chosen because it 
is farther along than the proposed Con 
vair-RCA Wizard, although Wizard had 
considerably longer range and was tech 
nically mc ‘e sophisticated 

System will require extreme speed and 
iccuracy, and initially anti-missile mis 
siles probably will protect only SAC 


scatter 


l'elephone 


bases. 


Nike-Zeus Range 

Nike-Zeus 
1,000 mi. range, uses a large Luneberg 
lens with 1.chanical feed system. Its 
job is to maintain continuous surveil 
lance following initial warning from the 


surveillance radar has 


long-range svstem, and assign incoming 
targets to local area acquisition radars 
Acquisition radar has a range of 600 
mi. with a similar antenna but with elec 
Acquisition radar would 
Nike-Zeus 


Each battery would in turn 


tronic steering 


have several batteries as 
signed to it 
have its own tracking radar and missile 
guidance system 

On assignment from 
radar, acquisition radar tracks the target 
long enough to gain trajectory data, 
which it furnishes to whatever tracker it 
assigns. ‘Tracking radars are monopuls¢ 


systems similar to present Nike tracking 


surveillance 


sets 

Surveillance and tracking radars use a 
system of coherent detection, developed 
by Sidnev Darlington of Bell Labs, 
called Chirp. System cannot discrim 
inate between warheads and decoys 

At present, both Wizard and Nik 
Zeus have projected kill probabilities of 
only about 25% against ICBMs (AW 


Jan. 20, p. 23). 


Millstone Radar 


Millstone Hill type of radar, de 
veloped by Lincoln Laboratory and 
named for its operational site 30 mi. 
north of Boston, tracked both Sovict 
Sputniks after radio direction finding 
techniques were employed to establish 
correct aiming point. 

Millstone employs an 84 ft. diam 
eter parabolic reflector which can be 
rotated 360 deg. in azimuth and can 
be elevated from horizontal to zenith 
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mounted on a 90 ft. tower 
transni 


Reflector is 
nd extremel\ 
made 


klystron 


high 
possible by 


powc! 
ions are 
designed 
ft. high 

l'estimony by Lt 
Putt, USAF Deputy Chief of Stafi 
for Development, before the Hous 
Defense Appropriations Subcommittec 
ndicates 
perinental 


speciall 
tubes measuring |! 


Gen. Donald I 


two other ex 


the Mill 


there will be 


installations of 


tone Hill tvpe—one at Saskatchewan, 
Canada, to study effects of the aurora 
m radar reception and the other a! 


in undisclosed site 

Gen. Putt testihed 
transistorized computer the size of 
conference table to be located at the 
radar sites to predict launch and im 
pact. He said it complete 


also about a 


1S .> 


Supplemental 


By Katherine Johnsen 
Washington—Hlouse Appropriations 
Committee last week approved a $1.2 
billion installment 


on the 


“minimal advance 
Fiscal 1959 defense budget re 
guested by the Administration under its 
post-Sputnik acceleration program. ‘The 
committee warned that, “in the critical 
reas of satellites and_ ballistic 
missiles, we are generally behind the 
USSR.” 

the funds, which the 
Sputnik plan would have been included 
n the Fiscal 1959 budget (AW Jan. 20, 
available for 
remaining months of Fiscal 


spacc 


under prc 


25), will now be use 


the 


More ‘59 Funds? 


There were also these two develop 
ments 
e House Appropriations Committee 


members reported that Department of 


Defense has indicated that a new i 
quest for additional funds—over and 
bove the $39.1 billion included in the 
l isc i 


1959 budget submitted to Con 
AW Jan. 20, p. 28 I 
( ested shorth 


will h« T¢ 
The Subcommittee on 


the Armed Services headed by Rep 
George Mahon (D.-Tex.) begins heat 
ngs this week on the Fiscal 1959 
budget 


¢ Group of key Democrats led by Sen 
Henry Jackson D.-Wash.) worked 
on an expanded defense program which 
would add approximately $2 billion to 


the $39.1 billion program of the Ad 
ninistration 
The $1,260 million supplemental, 


now up for Senate consideration, would 
provide for 

e Acceleration of the Atlas interconti 
nental ballistic missile operational capa 
bility, $20 million 

e Acceleration of the operational capa 
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Thi l believed to be th pe 
transistorized digital computer d 
signed and built bv Lincoln Labora 
torv for use with Millstone (AW No 
25 p 34). 
Radar Breakthrough 

Gen. Putt said “this hardware p 


gram’ plus operational ballistic missil 
‘at Laredo, Tex.,”” and 
the first step” in 
development of the complet 
a ballistic mi 


detection radars 


“overseas” are “‘only 
the 
ground environment for 
sile defense system, but it is an in 
portant first step, because component 
developed and test results gained are 
already proving quite valuable in thi 
program 


The 
lowed Ai 


breakthrough _ that il 


Start a tivel 


real 


Force to plan 


testified was the d clopm 
high-powered trai 

obtain the long 
nautical mi gain 


breakthrough th rack 
sible f t ck 

design and con 
Subsequenth 
Departi 
viewer the 
USAI ould ha great 


than 


( ills pos 


originall, 
tin 
rreakthrough ind the 
of this more sophisticat 

be $72] 


San period if capi 


the | 


million 


ent ; } mn 





Bill Passes First Hurdle 


bility of the Thor and Jupiter interm« 
diate range ballistic missiles, $171 mil 
lion 

e Acceleration of the ballistic missil 
defense capability, $169 million 


e Research and development on Army 
Jupiter, $30 million 


e Strategic Air Command alert facili 
tics at 14 locations in the U.S., $24. 
million 

e SAC dispersal, $194 million. This in 
cludes funds for relocation of nin 


KC-97 tanker squadrons from southern 
to northern bases in the U.S 


e Ballistic missile facilities, $112.4 mil 
lion. This includes funds for testing 
and other facilities at Cooke AIB 
Calif., and Warren AFB, Wvyo., and 


funds 


base at an undetermined site lunds 
for a fourth base are included in th« 
Fiscal 1959 budget 

e Ballistic missile defense, $160 million 
This provides for installation of warn 
ing svstems at three operational site 


e Semi-automatic ground environment 
SAGE), $29 million 


e Polaris fleet ballistic missile 


$350 million. This provides $296 mil 
lion for construction of three nuck 
powered submarines to carry the Polaris 
$31.8 million for missiles, testing and 
other facilities, and $22.2 million for 
rescarch and development 
Fund Transfers 

The legislation also authoriz thes« 
transfers of funds 
eFor financing of high-priority pro 
grams, primarily the Titan ICBM pro 
gram and the anti-missile missile pt 
gram, $166 million 


e For immediate development of th 
Redstone follow-on propellant 
the Pershing, $20 million 

acceleration of the Lacross 
John Sergeant 


solid 
missile, 
e For 
Littk 


and corps-type 


to begin construction of a third 


program, 


, ‘ 
missile programs total of $20 


millior 


eFor Advanced Research Projects 
A\genc S118 million in unexpend 
funds of Arm USAI it 
pace and anti-missile missile project 

Commenting that th $1.2 bill 
in request n it) 
tion to the ne n th crifi 
the Hou \p] t ( t 
xplained 

Week | d t 
pl re full f th f that 
| ncorporat » tl ry 
‘ } tim) +] +t 
thot it was th +H : of 
to act rapid] ' ft 

leration§ te t it 

h ] h ] XD t 
LeMay Criticism 

Th | er ae f » nil 
ring n ilitat ( 

USAP"’s vi hief of staff, G ( 
IE. LeMa n that tl 
progran we t pro fr 
e B-52 production funds to in 
hea bomber strength from 1] 

ngs. He point t that th 
production fun t tl B B 
n th 9 ] ] 
that thi hat roducti 

h it | ( 1. LeM 
pat on his test 1 f 
half ago that R neg 
force would ) that of t U.§s 
by mid-1959. H ylained 

A new look at th nt 

dicates that th pre bablv slow 
the heavy bi mbe littl Dit 
However this n ) 
heav ct boml th in ncee 
cently mav explain some of the B 
slowdown, Th to 1 still think th 
by mid-1959 the £00 han 
that their combat yabilit 
ed ours 

LeNiav not that tl thin 





in the supplemental that will further 
ur knowledge of space technology.” 
If funds were provided USAF now, he 
said, ““we could come pretty close to a 
date of 1958” for reaching the Moon. 
LeMay also called for increased pro 
duction of bombers for Tactical Air 
Command and interceptors for Air De 
fense Command 
e Additional $29 million immediately, 
nd an additional $100 million in the 
l'iscal 1959 budget is needed to push 
litan 
“can be 


the program fot the booster, 
which, LeMav noted, used in 
the advanced research project (for space 
travel) as well as serve the basic weapons 
vstem 

e Additional $5.2 million is required 
to idapt boosters to the 
X-15  high- 
connection 
space program, LeMay de 
said that $15 mullion in re 
scarch funds and $22 million in pro 
duction funds should be added to the 
Viscal 1959 budget for the project 

e To expedite the chemical bomber pro 
LeMay said, an additional $10 
million should be made available im 
mediately and $32 million added to the 
fiscal 1959 budget 

e USAF is short about $200 million in 
funds for electronics and communica 
tion equipment and other non-aircraft 


immediatel 
North American-USAI 
iltitude re 
with the 
clared. He 


search vehicle in 


gram, 


procurement, he said 

Navv Secretary Thomas S. Gates made 
clear Nav dissatisfaction with the 
climination of funds for construction of 
1 second nuclear powered carrier in the 


l'iscal 1959 program. ““We have none 


¢ 


theless everv intention in the 1960 
budget of requesting another nuclear 
powered aircraft carrier,” Gates added 
‘We have provided money in the 1959 
budget for the long lead-time items.” 
Navy submitted two apparently 
contradictory formal reports on the 
effectiveness of the miussile-submarine 
highlights _ its 
other 
making 


combination—onc easy 
detectability; the 


dispersal, 


emphasizes _ its 
range of inti-sub 
marine operations formidabl 

On “the vulnerability of submarines 
to atomic weapons,” Navy reported 

We can attack the submarine at 
sea with a high one-shot probability of 
killing him and can as well attack him 
in home bases with an equally high 
yrobabilitv of 


destroving the 
facilities necessary to his operations at 


support 


Nd 
he kill radius increases with depth 
And increases with the weapon 
vield (he important thing to note 
is that a high-speed, deep running sub 
ind verv much so, 
depth bombs, 
to escape de 


marine is vulnerable, 
to attack with 
and the deeper she goes 
tection, the greater her vulnerability 
l'o minimize her vulnerability to 
the effects of atomic weapons, the sub- 
marine must come to shallow depths, 
which facilitates her detection. Also, 
the deep submerged submarine prob- 
ably will not know she has 
tected and attacked until it is too 
late 
Chief of Naval 
Arleigh Burke stressed “the 
of the Polaris submarine as 


itomi 


been de 


Operations Adm. 
limitation”’ 
ad weapon. 


Soviets Test Jet VTOL 


Soviet VTOL, called the Flying Stand or Turbolet (flying turbine) by the Russians, is shown 


during a recent flight over the USSR Flight Research Institute airfield. 


The aircraft’s 


control system is a combination of deflector vanes in the jet engine exhaust and bleed jets 
at the tips of the outriggers which the pilot operates through the conventional pedals and 


stick (AW Oct. 14, p. 26). 


rhe bell-shaped engine inlet is located just behind the pilot. 


Ihe apparent size and weight of the aircraft and its enclosed pilot’s position would indicate 
that the Turbolet’s powerplant has a comfortably high thrust to weight ratio. Principal 
credit for the design is given to Prof. Matveyev and engineers identified only as Rafaelyants, 


Kavashnin and Lapshin. 


28 


lest Pilot First Class Yuri Garnaev made the first flight. 


ood for mass destruction 


It is only g 

Burke noted It is useful if it 
carries tremendous warheads. You have 
to know target is. Although 
it is tremendously 1 general 
Wal or as a deterrent for the start 
ing of such a war, it will not do am 


onl 


where the 
useful for 


Even in 
1 general war it will have limitations.’ 
Burke complamed that Navy has a r 
quirement for 18 attack carriers but 
now has only 15. “Polaris will do som« 
of the things in 
carrier can do, but not mam 


good in any other situation 


a general war that 
of them 
he added 

(he second Navy report, on the oth 
hand, declares 

lhe modern submarine, with greath 
increased underwater speed and endur 
has magnified the anti-submarine 
most ett 


ince 
problem many times. The 
tive and economical method of defeat 
ing the their 
building 


submarines is to destroy 
home bases, tenders and 
vards 

Those deployed prior to the out 
break of hostilities, plus dispersed units 
not destroved by strikes at source, will 
constitute threat 
trol of the 

This is a most difficult task and ‘with 
present capabilities can be accomplished 
only by attrition 

“The problem of initial detection is 
the most difficult one in anti-sub 
marine warfare. It is the one in which 
we have the least confidence. The sub 
marine is submerged and the oceans at 
We believe that the carrier is 
effective inti-submarin¢ 
weapon system.” 

Defense Secretary Neil McElrov, 
however, was enthusiastic concerning 
the Polaris project. “Within the last 
month we have had a verv hard lool 
at what might be done to go still faster 
told the House Appro 
priations Committee This has beer 
consultation with industrial 
suppliers and in consultation with the 
technical peopl " Fie that lh 
might be in a position shortly to recom 
construction of an _ additional 

subs to be 
instead of the 

McElrov | said 
Thor and Jupiter 
succeeded fairly 


1 sizable to our con 


scas 


vast 
the most 


in Polaris,” he 
done in 
said 


mend 
three 
armed 
three now 
that the “interim” 
IRBM missile 
promptly by a second generation which 
will be a solid propellant of the general 


nuclear-powered 
Polaris, 


proposed 


with 


“will be 


type of a land-based Polaris.” 


Correction 


Due to a typographical error, Avia 
23 of its Jan. 13 
issue incorrectly listed the total amount 
of an Air Force contract with Convan 
Division of General Dynamics Corp 
for investigating the use of newe 
titanium allovs at $61,388,044. ‘Th 
figure should have $1,388,044 


TION WEEK on page 


been 
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stabilizing fins extended. 


Douglas MB-1 Genie air-to-air missile carrying an atomic warhead is shown in flight configuration with 


F-101B Carries Retractable-Finned, Air-to-Air MB-1 Genie 


Genie is shown (above and below) mounted on a McDonnell F-101B. Genie’s fins retract so that it may be carried close to the fuselage. 
Missile nose is lowered before firing so that it will be launched in a downward arc and its rocket exhaust will not be sucked into the air 
craft's engines, causing a flameout. Due to its large size the unguided Genie is carried externally on the Voodoo. The aircraft carries other 
air-to-air missiles such as the Falcon on a rotating door which is sealed off for Genie installation. Plates (above) have been placed on 
the fuselage between the Genie and the engine air inlet to keep air flow off the missile from interfering with inlet operation 
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Douglas display of USAF Thor IRBM launching site includes and lowered by long arm and hook extending from platform at 
guidance support vans, lower left; liquid oxygen tank, upper the base of the missile. Thor engine is a 165,000 Ib. thrust 
left, and smaller fuel tank at upper right. Nose cone on Thor Rocketdyne unit. First published pictures of the display at 
is a dummy, but the blunt, operational nose cone can be seen Douglas’ Culver City, Calif., plant were carried by Aviation 
near portable ladder at right. Thor is raised to launch position Week in its Dec. 16 issue (p. 32, 33). 


Thor Displayed With Equipment, Warhead 


TI) y ai 


HN 


. 5 amen ~ 
un wer eee 
- ~ a cadead, eer ee ea rte SI, a 


~ 
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lhor IRBM is shown above being loaded by crane into a Douglas C-124 Globemaster for delivery to Cape Canaveral, Fla., launch site. 
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Details of the USAF Douglas Thor intermediate range ballistic missile launching site at Cape Canaveral, Fla., are shown in the phot 


above, taken at a recent firing. Gantry crane has been pulled away from the stand which has adjoining building for test equipment 


Other launching pads are visible through the scrub terrain in the background. Below, a Thor on the same launching pad as above is viewed 


from a different angle, through the rolled back gantry crane. 





Missile, Aircraft Acceleration Asked 


By Ford Eastman 
Washington—\WVcapons now needed 
fenses and those required 

in D« developed ind pro 
numbers, 


ind in greater 


industrv witnesses told the 


iredness Subcommittee last 


told that pro 


ommiuttce wa 
bombers and in 
ballistic 
to bolster the 


deterrent 


. = } 

Halllicd 
1] 

well iS 


missiles 
Stra 


powc! 
I 


ruture 


r¢ ised 
Command's 
xice vehicles and other 
ire being developed 
that 


eorganization of the [ 


vitnesses testified 
tablishment is needed in 

get the job don 
Sen. | 


Mitt 


ndon Johnson (D.-Tex.) sub 
| listed 11. criti 
tructure 
blamed 


Chalmimnan, 
. ot e present 

which, h uid, the witnesses 

for the U.S. lag. ‘Thev are 

© loo many committees. 

e Too many study groups. 

e Too many layers of authority. 

e loo many changes in programs 

e loo little discretion 
ind mulitary contracting 
ide Washington 

e Lack of funds. 

¢ Overtime restrictions imposed 


defense 


illowed industri 


officers out 


upon 

manufacturers 

e Delays in budget procedure 

¢ Too complex and disorganized organ- 
itions within the Pentagon itself 

e Confusion as to priorities on weapons 
ystems 

e Unwillingness to accept and to act 

on the facts of Soviet military strength 


KRAFFT EHRICKE, Convair’s chief planner for space and satellite development, tells the 


Gen. Nathan | wining, chairman 
of the Joint Chiefs « 
told the subcommittee that, “We ar 
not at the l 


disaster poin w and by 
, Y 
increasing Our eftor n sound programs 


however, 


which have been veloped over the 


years we can protect the future 


Twining Testifies 


duction fig 


I wining 
Northrop Snark, the inter 
and Con 


(Gen 
ures yf the 
continental ballistic missile 


ye ' : , 
urs B-58 su bomber are good 
ind that a 


number of 


] 
I 
( 


CTSONI 


CCS increase the 


Boeing bombers 


under consideration, a ugh there 


no new none for 
1959 budget requests 
ubcommittee 


testified that 


ration in B-52 


Under questioning 
members, Gen. Twining 
there had been no a 
or KC-135 jet tanker production 

that 


priorit ot 
torced l l l in 


Since 


Sputnik and funding 


had Snark produc- 
tion earlict 
He said the 


ditional funds for 


| wanted 


Air Force | 
B-52s, K 


ind B-58s as wel mn immer 


IRBM’s and ICBMI’s 


Industry Representatives 

Industri represel criticized 
the red tape involved in tl 
of weapons and said far more can be 


than 


1¢ production 


done now at relatively low cost 
what is presently authorized. They in 
cluded 

e Thomas G. Lanphier, Jr., vice 
dent of Convair Division, General 
namics Corp. Lanphier 
production of 


which will still be 


presi 
Dy- 
that 


bombe rs, 


charged 
conventional 


needed for vears t 


Senate Preparedness Subcommittee existing rockets could launch manned satellites. 


32 


because of 
liability of 


come, is being neglected 


over-optimisnY ibout re 
ballistic missiles 
Manned fighters and 
ssociated with our defense to 
suffering for atten 
ballisti 
cnyo' popula 
emphasis in the budget now being con 


bombers and 
missiles 
dav,”” he said, “‘are 


tion as the more glamorou 


missiles of tomorrow 


sidere d 


Lanphier told the subcommittee that 


DONALD W. DOUGLAS, SR. 


Convair could 


weapons thar 


produce I 
it is now being asked to 
instances, deliver 

that the 
programs sinc 


Atlas int 


deliver and, in most 


them sooner. He added only 
icceleration of Convair 
Sputnik has been in the 
ballistic 


of increase 


missile 


continental 
is far less than 


the rate here 
Convair’s capabilities 

e Krafft Ehricke, Convair’ chief 
planner for space and satellite develop 
nent. Ehricke told the that 
existing rockets should be used to put 
1 considerably heavier satellite than 
Sputnik II into orbit and to launch a 
manned satellite. Nuclear rockets, h 
said, could be used to land on the Moon 
onto 


commiuttec 


and put reconnaissance vehicles 
Mars and Venus 

e William M. 
Co. president 
produce 
faster rate than now authorized 


Allen, Airplane 
Allen said Boeing could 
weapons at a 


These 


Boeing 


more defense 


include 
KC-135 
time but could be accelerated 
Bomarc ground to air 
produce more and faster 
B-52 bombers phase out has begun 
and Boeing 
stantially 
Allen 


national income 


near Capac ity at 


missile—could 


could be producing sub 
more 

said he felt the 
is insufhicient to meet 
spending necessary t 
preserve and that th 
should expect an increase in 
@ Donald W. Douglas, Sr., 
Aircraft Co. board chairman 
told the subcommittee he felt th 
Zeus 


also present 
the increased 
peacc countr' 
taxes 

Douglas 
Douglas 
Nike 
fO ihe idl 


inti-missile warranted a 
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cars ago that, but so 
fra of the necessat 
becn wailable As to 
ballistic sile 


production 


i small 
ha 
hor 


fon 
1h ide 


intermediate 


Said 
to almost 
neces 
Ww. 


told 


Hl 
could be 
inv degree wh 
ht 


e Donald 


president 


Douglas, Jr., Dou 

the subcommittee U.S 
wholl jua 
1 four-billion ton-mil 
that 


; 


irlift ¢ ipacitic ire inadec 
iid there is 

hot now and in the e 

emergency, it would be even greater 

e Rov T. Hurley, Curtiss-Wright Corp 

I lent Hurle 


spe nai 


ind board chairman 
that ao oo 
NIC for which 
little, too late so far as defense is con 
” He said the Air Force is 
equipment that was « 
by Russian 
igo. Hurley 


we iT¢ 


onsiderce 
standards thre 
he told at 
( three vears a 
ill but two tvpes of power plant 
purchased and built in the U.S 
Russian 
“all procurement 
then 


ul 


ing 


said Was 


ce mecting 


obsolete by standards 
lo date h 
been d ted toward what wa 
obsolete, and 
initiated 


superior.” 


said, 
ITc¢ 


tated to he no 


for 


pro 


nent has been he tw 


types considered 
e Whitley C. Collins, Northrop Au 
raft president, told the subcommitte: 
it if the Snark subsonix 
had been ordered into production 


n 1955 the U.S 


guided mis 


would h vc a W 
which the present Russian 
Defense system could not stop 
H. Kindelberger, board chairman 
North Americ Aviation, testified 
that it will be several vears before the 
S. has a completelv reliable missik 
it takes from two to three 
get the “bugs” out of an 
but that, because of thei 
time, it take much 


capon 
I 


m inventor 


in 


S uid 
all 
short 


longer 


plane 
flight 
to prove out missiles 

Kindelberger 
ac cloped, such 
tested by American's 
Rocketdvne Di permit the 
use of smaller rocket engines and sub 
stantially improve the thrust/weight 
Ihe North American board chair- 
ilso predicted that manned bomb 
ers and interceptors will still be in use 


by 19 


Rocket Firm Plans 
Gas Company Alliance 
Rocket Co., 
promising candidate 
for a corporate alliance (AW Jan. 20 
p. 3+), appears headed that way. 
Caught in a survival 
tween big competitors that keep gctting 
bigger, Grand Central will cede a 
interest to I rans 


Co. of Houston in exchange 
60.000 of the latter's 5 


will 


fucls 
fuels 


said being 
as fluorine 


North 
will 


new 
now 
being 
ision, 


rat 
man 


10 


Grand Central recently 


mentioned 


ds t 


SG UCeZE be 
a 
jority Tennessee Gas 
mussion 
for 


shares 
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Atlas Integral Propellant Tank 


of the Atlas 
ballistic missile configuration, is shown for first time in test tower at Pt 


intercontinenta 


Loma, Calif 


Integral propellant tank, representing about 90% Convair 


cumulative convertible eC 
stock 
intent signed last week by 
Gas 

But the real significance of this con 
solidation, said Grand Central 
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resources of Gas 


nd pre 
letter of 


Lenn SSCC 


propellant 
| pelian 


ferred according to a 


I ransmission 

yurces needed 
) 

Presi get government 

] 


often h 


hnan 


produce! 
the 
through 

rand Cent 


CnormMous 


lennc sscc 


i 
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merger with Llennessee Gas ‘Trans 
nission Co. will provide this, as well 
the means to get some already 
expansion under way 
Ihe scheduled alliance is not ex- 
pected to make any change in Grand 


Central's basic philosophy (AW Dec. 


++ as 


planned 


+ p 5 


The company plans to remal essen 


tially a manufacturer of solid rocket 


cngines and does not expect to go into 
iurframes, guidance or systems manage 
ment operation 

Gas 


is presently envisioned 


Iransmission Co.'s 
will be 


l'‘ennessee 
role, 
to provide money and not facilities. It 
is possible, however, that the company 
will get into basic fuel research at some 
future time, ilreadv has the 
necessary organization and equipment 


since it 


Scientists Back Research Bill; 


Say Security Curbs Progress 


Washington—Congressional concern 
over the status of U.S. and 
technology and its determination to do 
omething about it was demonstrated 
n three fronts last week 
e I'wo top scientists gave qualified ap 
yroval to the proposal of Rep. William 
Dawson (D.--Ill.) to establish a $200 
million Scientific Research Reserve 
lund that could be used to finance high 
priority projects without the delaving 
processes of budgetary red tape (AW 
Jan. 20, p. 25). The scientists were Dr. 
\lan T. Waterman, director of the Na 
tional Science Foundation, and Dr. 
Detlev W. Bronk, president of the Na 
tional Academy of Sciences and chair- 
nan of the National Science Board. 
Dawson is chairman of the House Gov- 
rmment Operations Committee which 
has jurisdiction over the organization of 


federal departments and agencies 


e Sen. John McClellan (D.-Ark.), chair 


science 


man of the counterpart Senate Govern 
ment Operations Committee, and Sen 
Hubert Humphrey, chairman of _ its 
Subcommittee on Government Reor 
ganization, introduced legislation estab 
lishing a Department of Science and 
l'echnology for the centralization and 
coordination of civilian science func 
tions. As drafted, the bill would transfer 
to the new department the present func 
tions of National Science Foundation, 
the Patent Office, several branches of 
the Commerce Department, the Na 
tional Bureau of Standards and _ the 
Atomic Energy Commission. The spon 
however, emphasized that the 
legislation is simply a “vehicle” for 
hearings, at which time inclusion of 
the National Advisory Committee for 
Aeronautics in the new department will 
be considered 

e Three science leaders aided the House 
Subcommittee on Information in_ its 


sors, 


LEADING scientists talk with Rep. John E. Moss (D.-Calif.), Chairman of the House Gov- 
ernment Information Subcommittee. Left to right: Dr. Donald J. Hughes; Dr. Wallace R. 


Brode; Dr. Lloyd V. Berkner and Moss. 


34 


bid to case security regulations which 
it savs curbs the flow of scientific infor 
among scientists and to pro 
mote a comprehensive system of trans 
lation, indexing and abstraction § of 
technical material. The scientists wer 
Dr. Lloyd V. Berkner, president of As 
sociated Universities and vice president 
of the International Coordinating Com 
mittee for the International Geophvsi 
cal Year; Dr. Donald J. Hughes, senior 
physicist at Brookhaven National Lab 
recently completed a 
month’s lecture tour in Russia and the 
satellite countries, and Dr. Wallace R 
Brode, president of the American Assn 
for the Advancement of Science, and 
new science adviser to Secretarv of Stat« 
John Foster Dulles (AW Jan. 20, p. 25 
Berknet Brod¢ 
ubsequently proposal 
that a small 
should have 
tablished and that all other information, 
under various shades of classifica 
tion, be Berkner 
ippointment of a special commission 
with representation from the legal, aca 
business and _ scientific 
determine the small 
that should be 


mation 


oratories who 


recommended—and 
endorsed the 
irea of information which 
secret classification be es 


now 


released urged the 


demic, profes 


sions to area of 


information classified 


Business Representation 


He stressed that business should b« 
represented because he said, the value 
of what commercial firms might accom 
plish from the release of new informa 
tion should be iwainst the 
idvantage of keeping such information 
under lock and kev. He added that the 
present over-classification defeats _ its 
purpose because it tends to devalue the 
rigid classification which should b« 
maintained “on which 
should be kept in the national interest.” 

The thre« 
tested the present requirement of sep 
arate security clearance by different gov 
ernment agencies. Hughes, a nuclear 
physicist with the Atomic Energy Com 
mission security clearance, pointed out 
that he had been handicapped in per 
forming special technical tasks for the 
he was denied in 
objective of the 


weighed 


some secrets 


scientists vigorously pro 


\ir Force because 
formation as to the 
tasks and could not discuss th« 
with his colleagues who did have USAI 
clearance. “Multiple security clearances 
are not only a nuisance, but by 
duplication have been known to result 
in conflicting determinations,” Brod 
said. 

The three scientists also 
prompt establishment of a centralized 
system for translating, abstracting and 
indexing technical information—a coun 
terpart to the Soviet Institute of Scien 
tiic Information founded in 1953 
Hughes reported that, after a first-hand 
inspection of the Soviet institute, that 
it is “doing a tremendous job.” Hughes 
said that there is still an approximately 


projects 


mere 


called for 
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ten-month lag between the orginal pub 
lication of technical information and its 
vide dissemination in abstracted form 
in Russia, but that this lag is continually 


being cut 


‘Secrecy’ Overworked 


Highlighting the importance and gi 
gantic scope of a project to establish a 
centralized scientific information clear- 
ing house, Brode noted that “‘with about 
half a million scientific articles pub 
lished this vear, it is just humanly im 
possible for a single intellect to cope 
with this amount of information.” 

Under the present confusion, Berk 
ner reported that one Russian tech 
nical article was translated by seven 
different U.S. agencies and then 
tamped “‘secret.’’ Berkner, noting that 
Russia this vear is spending $4.5 billion 
m research and development, said that 
with this effort, it is obvious there shall 
be a vast amount of technical informa 
tion which could be translated and dis 
eminated for the benefit of U.S. scien 
tists.” 

Russia has said it will have an elec- 
tronic machine for the mechanical trans 
lation of scientific articles by the fall 
of this vear, but Berkner put the de 
velopment of mechanical translation “in 
the far future” because of the varying 
modes of expression in different lan 
guages 

Berkner also criticized the relatively 
small amount of research work now be 
ing conducted in U.S. universities on 
solid rocket fuels. He reported that 
Japan is emphasizing this area of re 
search but that the Japanese technical 
findings are not being made available in 
the U.S 
hanical problem of translation and dis 


simply because of the me 


cmination 


What Is Needed 


Recommendations by Berkner, which 
he said “would vield benefits far in 
excess of the costs involved,” included 
e “Immediate support through the Na 
tional Science Foundation of scientific 
ournals and specialized publications to 
permit and encourage prompt and full 

ale publication in our language of 
cientific literature and provide for its 
dequate abstracting 
e Provision for encouragement and fi 
of government research pa 
scientinc 
discouraging unnecessary use of the 


nancing 


pers in recognized journals, 


government report” of scientific re 
sC irch 
e “Support for international activities 
in publication of international scientific 
mposia and standards, and of the in 
ternational effort to improve publica 
tion of abstract journals; 
e “Subsidy of an adequate effort of 
translation of non-English scientific pa 
pers, unification of translations spon 
red by the several agencies, and 
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prompt publication in journals regular! 
accessioned by the libraries 

e “Immediate initiation of substantial 
ind continuing research on procedures 
of subject-classification, indexing, and 
retrieval, looking to adequate means of 
providing to U.S. and othe: 
scientists full access to the sci 
erature of the world.’ 


western 
ntific lit 


Next Generation Seen 
As Missile Race Key 

New York—Present generation of 
United States ballistics missiles can be 
compared to the Model T, 
Major General Bernard 
head of the Air Force 
program 

It is also a lost generation, the gen 
eral said. If this country is to catch 
up with or surpass the Soviet Union in 
the field of ballistic missiles, it will have 
to look to the next generation of mis 
And the time to make 
to design, develop and produce this next 
generation of weapons is now. The Au 


according to 
A. Schriever 


ballistic missile 


siles decisions 


Force, he noted, already has a good 
idea of what the second generation will 
look like 

This General 
in a speech before the Economic Club 
of New York last week, that 1968 has 
to be as real in our thinking as 1958. It 
means that the Air Force must con 
tinue to take the calculated risk of plan 
ning, programming and spending funds 
concurrently, on research, development, 


means, Schriever said 





Israel to Get Vautours 


Paris—French government is quietly 


preparing to turn over a portion of its 
twin-jet Vautour jet bombers to Israel 

No official announcement jis expected 
to be made of the transfer. Israeli pilots 
already are being trained on the Vautour 
at the French air base at 
the first 
French Air 


Tours, where 


French Vautour squadron is 


based. Ministry has about 
150 Vautours on order of which report 
edly 35 have been delivered. 

Original Vautour order was for several 
hundred but this was cut back last vear 
as a result of a budget squeeze. It is un 
derstood Israel will get an undetermined 
number of French-ordered aircraft. 
$.0. 4050 subsonic jet 
built by Sud-Aviation and 
powered by Snecma Atar turbojets rated 
at about 7,700 Ib. thrust. Developed in 
different attack, 
bombardment and all-weather fighting— 


Vautour 
bomber is 


three versions—ground 
Vautour currently represents the only jet 
bomber available to the French air force. 
Actually, most of the 35 aircraft already 
delivered to the French air force are all 
First 
force Vautour squadron at Tours is 30th 
All-Weather Fighter Squadron. 


weather fighter type. French air 
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The same lated risk 
taken in all major cd clopment p! 
grams if the U to regain its tecl 
nological lead ec United States te 
dav has the basic propulsion cap 
to put a 
orbit around the Earth; and 
Schriever, there is no 
Russians should beat us 

At the same time, h 
the U.S 


and improving its present, compar 


tively 


satellite 


said (C1 
th 


manned artificial 
reason whi 
it th > 

pointed ou 
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will have to keep on refining 
missiles. ‘The 
it les 


made more a 


primitive ballistic 


will have to be produced 
and will have t 
more reliabk 

itially, the ballistic missiles can be ey 
pected to hit the target only about 5! 
of the But the gener l« 
that eventually this accu 
70-90 Impro\ ment 


rat 


ind les omplic ited. Ih 


tin timate 


tems such as guidance 


nose cones are under development 
Looking into th ballis 
Sch J \ reduction 
greate; ! rac solid 


future of 
missile Gen 
n size, 
lants 
thermonuclear engine The thermon 
clear rocket, he said, is definitely farth« 
wav than the other but the prograi 
hould be 
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GENERAL ELECTRIC CO. proposal for turbojet-powered first stage is shown separating from solid fuel ballistic missile (right) after carry- 


ing the weapon to great altitude and at speed of better than Mach 4. 


First stage then returns to the launching site (left) by auto-pilot as 


other missiles are readied. The recoverable and self-transporting nature of this air-breathing boost equipment will reduce the cost of ballistic 
lotal system weight would be reduced because the first stage oxidizer load is eliminated 


missile systems, according to company studies. 


by the turbojets which use the oxygen in the atmosphere. 


Turbojet May Serve as ICBM Booster 


takeoff weight 


Cincinnati, Ohio—Recoverable turbo- 
ct-powered first stage boosters for 
xallistic missiles and orbital rockets have 
wen proposed by General Electric Co 
to make econom 

i] 

lurbojet engines 
proposal would have about 25,000 Ib 
trust without afterburning and operate 
to Mach 4 and better. General Electric 
indicates they are the next logical step 
n turbojet development after 
ich as the J79 


current svstems morc 


specified in the 


engines 


Main Design Criteria 


believes will be 


The company they 
10 more difficult to develop than pres- 
nt-day and that the 


temperature components can be 


cngines necessary 


high 
vuilt 

As the engines would not be required 
the main design criteria would 


to Crulsc 


be to provide optimum operation in 
the region around Mach 2 where enginc 
performance is especially sensitive to 
nlet and exhaust nozzle adjustment and 
ehicle drag is usually the highest 
Good acceleration through this speed 
range is necessary if fuel load and total 
‘vstem weight are to be kept low. After 
1 speed of Mach 3 or so is reached, 


the compressor and turbine would be 


36 


bypassed and the engine would operate 
is a ramjet 

The vehicle configurations 
here have been suggested by General 
Electric only to illustrate its concept 
ind in the 1 development 
program — the probably 
would 
studies have 
weight of the 
hirst 


shown 


course of 
irrangement 
change Preliminary 
shown, however, that th« 
for the 


50% ot 


design 
turbojet booster 


stage is estimated to be 


4 


POSSIBLE engine arrangement would have 
nine turbojets clustered in the centerbody 
and three on outriggers for control. 


First stage fuel weight 
of takeoff weight 
believed to be 


would be 10 to 15°‘ 

The Russians also are 
ulr-breathing engines as a 
stage in rocket that 
part of the oxidizer load can be replaced 
by oxygen in the atmosphere. Russian 
however, evidently tend to use 
which are 


considering 


large systems sé 


ideas, 


of second stage ramjets 
boosted quickly to speed by a first stage 
of solid fuel rockets. Recovery and quick 
re-use of such equipment would seem 


difficult. 


Primary Advantage 


One primary advantage of the Gen 
cral Electric air-breathing boost svstem 
is that thev can be flown by them 
selves. They would not trans 
portation or ground handling equip 
ment, facilitating 


require 
greatly missile dis 
persal. 

Along with the company suggestion 
for air-breathing boost for mor 
conomical missile svstems, the Mach 4 
turbojet is being pushed for manned 
urcraft experts are 
that useful operation of this 
plant can be extended to Mach + and 
better, and that the versatility of future 
manned aircraft suffer greatly if 
this engine is not developed 


greed 


lurbojet 
powe! 


will 
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Radio Technique Tracked Sputnik 
During Final Disintegration Period 


Columbus—Technique developed to 
count meteor trails tracked Sputnik | 
during its two week period of disinte 
gration until the fall of the last frag 
iccording to scientists of Ohio 
Radio Observatory 


ment, 
State 
here 
rom the time that its 20 and 40 
transmitters failed, Sputnik I was 
tracked by detection of signals trans 
mitted on 20 mc. by WWYV, National 
Bureau of Standards station near Wash 
ington, that reflected from the 
ionization column generated as the 
satellite sped through the relatively thin 
upper atmosphere 

The observatory has tracked both 
Sputniks I and II by reception of thei 
telemetered transmissions, and is con 
tinuing to follow Sputnik II with the 
reflection technique, under direction of 
Prof. John D. Kraus. The reflection 
technique originally was developed for 
trails by Prof. L. S$ 
Castillo of Witten 


University’s 


mc 


wcrc 


counting metcor 
Wylie and H. 17 
berg College 


Sputnik Timetable 


Toward the end of December the 
average height of Sputnik I's orbit was 
180 mi., with perigee about 130 
mi. and apogee about 250 mi. During 
this time its period of revolution began 
to diminish rapidly, about 25 sec. a day, 


tbout 


and three targets were detected in place 
of one. The timetable after that was 
e Jan. 4. Two of the three fragments 
showed signs of further breakup. ‘Time 
the first and last 
was eight minutes. ‘This is 
the date given bv the Soviet news 
agencv ‘lass for the fall of the satellite 
e Jan. 6. At least cight fragments wer 
detected in between first 
and last fragments was 30 min 
e jan. 7. Seven fragments detected 
e Jan. 8. lour fragments detected 
e jan. 9. One fragment detected 
@ Jan. 10. No signals observed 

Shortly after Sputnik I was launched, 
the observatory assembled a simple ra 
dio telescope for tracking the telemetry 
signals on 20 and 40 mc. It consisted 
of two dipole antennas set up about 
50 ft. apart on an east-west line. The 
resulting pattern was a of fan 
shaped lobes running north and south. 

In the vertical plane the two anten- 
nas added in phase to give a maximum, 
with other maxima at intervals of 6 deg. 
in both directions. In addition to use of 
interferometer techniques, the satellite 
altitude was obtained from time of pas- 
sage from one maximum to another and 
the period of revolution. 

An unusual effect was noticed as the 


passage of 


between 
fragments 


orbit. ‘Time 


5 


series 
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satellite approached. The signals faded 
rapidly and became very unsteady until 
it reached a position where the angle 
between the line of sight and the orbit 
was approximately 60 deg. Whereupon 
the signals became smooth and steady 
One hypothesis is that the satellite 
swept up ionized particles in front of it 
or ionized air molecules by collision. 


Reflection Method 


Basic limitation of the reflection 
technique is that it operates only during 
hours when the 20 mc. WWV signal is 
not being reflected by the ionospher 
to a significant extent. As the ionospher« 
rises in altitude at night, the 
density with a 
quent lowering of the upper reflected 


electron 
becomes lower const 
frequency limit 

Ihe strong reflection 
ionization trails lasts for 2 
the returns from 
ionization trails last from 1 to 2 
densit\ 


meteor 
and 
itellite 


min., 


from 
or 3 sec 


even stronger 


which suggests a high charg¢ 

At 5:55 A.M. on Jan. 4 the pilot of a 
Navy R5D, Marine Capt. Donald Par 
rill, was awaiting takeoff instructions 
at Columbus Airport when he saw “a 
vellowish to object” that 
bright and traveling at great 
inother Ma 


technician a 


orange-red 
Was VCT\ 
speed. It was also seen bi 
rine officer and a Navy 
companyving him. 

The object was in sight for 10-15 sec 


—- 


- 


Y 


3 


i 
i . 





Translation Plan 

Washington—Commerce Department 
last week announced plans for the estab 
lishment of a foreign technical infor 
mation program to compile and distrib 
ute translations of available Soviet tech 
nical literature. 

Ihe program, similar to one proposed 
by U. S. 34), is 
scheduled to “publicly distribute” ap 


proximately 50,000 abstracts and 10,000 


scientists (see page 


complete translations annually, including 
articles from “200 important Russian sci 


entific journals. 
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Fairchild VTOL Design 


Artist’s concept of an Army VTOL research aircraft now being developed by Fairchild 
Designated the M-224-I, the plane achieves maximum lift by means of a vectored slip 
stream. Initial flights are scheduled to take place late in 1958. 
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Airlines Prod Board for Higher Fares 


Carriers begin new drive for increase in 


American asks 15% boost, an end to CAB 


By L. L. Doty 


uirling ) la 


W ashington—Schedul 


que sts 


ompl ted 


the first i 


investigation 


ninth week and 


Capital 
( 1 similar 
other trunklin 

}24 in 


Ving conadit 


Why the Rush 
1] udd ru f tanft filings 
petition to the 
Air Lines ask 
effective 
until 30 davs 


Increase 
ontinuing 
s decision in the General 
ire Investigation (AW Jan 
IWA wants its fare adjust 
ment to be effective Mar. | American 
it would file for an increase at 

the earliest possible date 
American’s two-pronged action and 
WA's plan for a revised fare structure 
Impatience 


underscore industry-wide 


with the slow progress of the fare in 
vestigation and the grim outlook most 
airlines see for immediate relief from the 


AW Dec. 30, 


current proht squeeze 
reveal 


p. 39 The actions, however, 
sharp variances in opinion among the 
individual carriers as to just what 1s the 
best method of solving the fare problem 

Airlines will stand behind any fare 
increase, but it is unlikely that either 
American's motion for an end of the 
case or TWA’s fare realignment pro 


posal will draw undivided industry sup 


38 


+ 


for higher 


fare inc! 
sound 
introdu 
investmel 
idd ha 
unpre ed 
support the 
Ihe s< ond ph S¢ 
will cover the 
the next five vea 


iil 


nd financial requit 
Advocates of the 
sav this has been 
during the first phase 
Third phase of the in 
been labeled ‘“‘all other’ and will cover 
facts not handled during the first two 


phases including “elasticity of  trafh« 


tigation ha 


demand.” 
Specifically, 
motion asking the 


filed a 
three 
steps toward expediting the fare cas« 

e Instruct the CAB staff and the exam 
iner hearing the case to take every pos 
sible step towards bringing the hearing 
to an end within one month after the 
close of the rate of return session. 

e Direct that the case then be certified 
directly to the Board for final decision. 


American has 
Board to take 


rates: 


hearings. 


e Direct that briefs a1 


Boare by il 


th 


htl 


‘Voluminous Information’ 


Admitting to a possibk 


opinion between thx 
mecmbdel 

iid S14 ts upol 
ment must b« ipplied in 
of these issues are not 
ute 

Ameri in i oO AaAnsSwcrc 
cal the 


creas 


newed request 
might result in 
stating 

Ihe Board is not requit 
pend the tariff 
can will file, and it is 
so. As a result of the 


since the 


pended fare case by 


incre 


investigation decisi« 
suspended 
August the 
formation on the 
condition and on the alarming deterio 
ration in its financial 
extensively informed on_ the« 


passenger fare Cas 
Board has voluminous 
industri economic 
standing and 
hence is 
carriers’ needs for increased fares.” 
I'WaA’s petition for equalization of 
fares called for a basic first-class fare of 
6.7 cents per passenger-mile and a 
tourist fare of 4.7 cents. According to 
Warren Lee Pierson, TWA chairman 
and acting president, the new TWA 
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ould pI I< 


I 
for all 
to 8.5 lor 


yuld he 5.9 


passenger revenu 
urlines ranging 
I'WA, the increas« 
Pierson said 

In ¢ nphasizing 
itv of fares in the 
structure, 


the present inequal 
overall airline fare 
Pierson said that the first 
fiving the 1,100 mil 
New York Miami 
seven cents per mile compared 
New York-Minneapolis passen 


mile for 


passenge! 
between and 
to the 
ger who pays six 
1.020 miles 
Pierson said the 


cents per 
revised fare pattern 
would result in decreases on about 12 

of TWA’s domestic while the 
balance of the operations 
would undergo a fare TWA 
filing is 
general fare 


trips 
Carrier's 
increase 
cmphasized that the 
unrelated to th 
vestigation 

In the past, several suggestions have 
been offered for rev 


ture At on 


present 
present 


ising the fare stru 


Delta Air Line 


time, 


from 


ed that each fare 
upward to an even doll 
means of reducing a 
iuditing as well 

fare presentation to the tra 


propo 


costs 


lic 

Although the proposal was 
by the Board, Braniff i 
filing a request for a 124 increas 
rounded-out to the highest half 
dollar. Sharpest inequities in the ba 
fare structure exist on the 
tive routes of the loc 
where the Board usually grants a far 
construction that will help offset sub 
without deterring — trafhe on 


consid 
next 


non-competi 


il service airlines 


sidv costs 
demand lh gh poi 
ther ible the 


maximum = fare 


Under the present fare pattern 
ir no minimum of 
ind the fare structure is determined 
entirely by the Board’s acc 
rejection of tariffs filed with them 
through the Air Trafh< 
Ameri l 


ptan 


the carriers 


Conte rence of 


Bristol 200 Short-Range Jetliner 
Designed to Carry 99 Passengers 


London—Bristol Acroplane Co. ha 
letails of the Bristol 201 


jet airliner, an aircraft de 


SOln ( 


} 


igned to carry up to YY passengers over 


) ) 


nges between ind 1,700 mi 


A sales and engineering team from 
rtnership of Brist 
leley Group (AW Jai 
in the United State 
irlines with detailed op 
f Bristol 20 
r of U.S 


perform 


lan 
aomest 


hort-range jet initially was d 
ened to sp fications laid 
British Eun 


i-xtended 


down by 
\irwavs 
vernment 
British European Airways’ Cl 
mtract for short-range jet airliner 
ere deadlocked last week 


Final decisio 


ypean 

talks on 
contro\ 
till w 
1 had been expected at 
meeting between BEA Chairman 
d Douglas Minist« of Supph 
ibrev Jones and Minister of ‘Trans 
rt and Civil Aviation Harold Wat 
Onl 


i session 


Kinson 


+] 


innouncement following 
stated 


however. “Sorne 
cress” has been made 
\ BI \ SPOK( 
were being “prett 
spokesman 


Havilland spol 


oking somewhat 


progre 
sman said the minister 
tough” and a cd 
said things wert 
better.” BEA has 
Havilland 


has favored 


been holding out for the de 
21 while the 
the Bristol 200, proposed by the Bristol 
Siddeley partnership 

\ compromise proposal that Bristol 
Havilland in building the 12] 
rejected by Bristol. An in 
said present stumbling 
of whether de 


rovernment 


Hawker 


; 
in ac 

has been 

formed source 
) 


lock is the 


qu stion 
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Provision is 
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23 Caravelles on Order 


Sud-Aviation’s m« 


dium range twin-jet Caravelle 


Paris—Orders for 
passenger 
liner now stand at 23 following a recent 
order for three aircraft by Finnair. 

Delivery of the Finnair order is slated 
March and April 1960. 


Line expects to use the Caravelle on its 


for February, 


Helsinki-Moscow service 

Finnair also placed an option on threc 
aircraft, bringing the total number of 
Caravelle options to 37 

Sud-Aviation is expected shortly to an 
with the 
being Air Algeria for 
Air Maroc for two, 
Caravelles ordered by 


slated for 


nounce further orders, most 
likely 
three Caravelles and 
First two of 12 


Air France are 


candidates 


delivery lat 


this year. 











ration 


United’s Net Halved: 


Costs. Fares Blamed 


Convair’s F-106A is equipped with the most ever developed for an Air Force interceptor. 
advanced electronic fire control and armament Built by Convair Division of General Dynamics. 


The new “Delta Dart”... 


Fastest all-weather interceptor ever flown! 


Her Pratt & Whitney J-75 turbojet has been rated tion engine. 

as the most powerful production engine in the free If you’re looking for a special alloy for high tem- 

world. And it uses afterburning for extra power. perature operation, look over the list of Inco Nickel 

Alloys below. Among them are alloys with extra 

Nickel alloy picked for efterburner shell creep strength, extra toughness extra oxidation re- 

Pratt & Whitney picked Nimonic “75”* nickel- sistance properties that you may need. Inco’s 

chromium alloy for the afterburner shell of the J-75. Mechanical Engineering Section will be happy to 

This Inco Nickel Alloy provides the strength and help you put your finger on the right one. 

corrosion resistance needed in this critical high tem- 

perature assembly. Nimonic “75” is also relatively THE INTERNATIONAL NICKEL COMPANY, INC. 


easy to fabricate — an important factor in a produc- 67 Wall Street New York 5, N. Y 


ico 
IN 


Where Inco Nickel Alloys are used in jet aircraft 


Inconel Inconel "X Nimonic Alloys Monel Pure Nickel for electr 
ustion liners Rotor discs Combustion liners Lock wire gear. Prim "ye Nickel 
ition sections Afterburner bellows Transition sections Fine fuel line tubir on other materials ; 

sulating blankets High-tempera bolts Vaporizer tubes Rivets ; 
k wire and rivets Rocket eng ‘ Turbine blades Inco Nickel Alloys are 

Rotor discs Incoloy "901" the following trademarks 

Afterburners Turt MONEL « R MONEL K MONEL 

—_s er soon ; KR” MONEL « “S" MONEL « INCONEL 

incoloy "T . “S" Monel Inconel "W" INCONEL “X" * INCONEL “W" © IN 

Transition sections Ball bearing retainer Tail Cones Inconel "700" CONEL 700""* INCOLOY « INCOLOY “‘T 

Combustion liners rings Afterburners Turbine blades INCOLOY “901 * NIMONIC Alloys 


INGO NICKEL ALLOYS 


40 


ings in many differ 


uel line tubing 
ne discs 














Decea to Be Evaluated 
For Helicopter Use 


Bendix-Decca low-frequency 

lic navigation svstem will be 
ted as a helicopter navigation aid to 
the New York 
\pril, Airways 
nnounced last week. Decca proponents 
the svsten iltitude area 
( and 


hyper 
evalu 
irea, beginning around 
Modernization Board 


low COVCI 


extreme accuracy make it 


leally suited for helicopter opcrations 
four organizations will participate in 

the evaluation 

@ New York Airways helicopters will 

fly airborne Decca log—pictorial display 
m scheduled flights 

e Pacific Division of Bendix Aviation 
ill furnish, install and maintain equip 
ent 

e Airborne Instruments Laboratory will 
wide engineering assistance and meas- 

svstem performance 

e Bell Helicopter Corp. will install ad 

need instrumentation in a special \n 
Modernization Board test heli 

flown by AMB pilots in 

evaluating feasibility — of 

flight with Decca svstem 
Airwavs Modernization Board Chair 
in E. R. Quesada said selection of 

Bendix-Decca was made because of its 
nmediate availability and does not rep- 


copter to be 
instrument 


sent an AMB endorsement over other 
perbolic systems like Loran-C and 
rench Radio Web 





Unrealistic Scheduling 
“ 

Charged by CAB 
Washington—Six domestic 
re accused by the Civil Aeronautics 

Board’s Office of Compliance last week 


th failing to operate flights in accord 


nee with published schedules 


airlines 


In issuing the complaints, the com 


nce ofhce bi passed the Board's 
ehly controversial “unrealistic sched 
uling” regulation (AW Jan. 13, p. 43 
turned to section 411 of the Civil 
\cronautics Act covering “unfair and 
eptive practices The airlines in 
ved in individual complaints arc 
\merican, Capital, Delta, National 
rans World and United Air Lines 


Khe complaints charged the carrie 


vith “filing and publishing schedules 
vhich are not reasonably accurate and 


not bear a realistic relationship to 
tual performance thereunder.” 
Complaints were based on tests con 
ucted by the Office of Complianc« 
luring the months of July, 1956, and 
\pril 1957 l'ests American's 
flights covered coast-to-coast operations 
ind disclosed that the percentage of 
flights operated under or on scheduled 
70.3% in 


on 


time ranged from 6.4% to 
Julv and from 16.6% to 43.3% in 
\pril 
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lhe unrealist ig regulation } mt i 
which went into effect in September Delta 
and is under attack from the airline 8.9 for | t 
makes it a criminal offense to fail t 56. in Aj 
operate flights within 15 minutes of On Nation ts. t 
published schedules at k t 75 of the inge was f t t 
time. months t 

Capital’s flights were tested over vari \pril 
us segments of its route betwee) 'WA tran itinent 
Chicago-Milwaukee and Washington hecked « that t 
Norfolk. Completion of flights on — tion ing f t 
chedule ranged. from no tim it al July and fre $.2 to 5 \ 
on one Viscount flight during the Jul United's flight f t 
tests to 42.8 on another flight. h ) f 
April the range was fr: 3.4 t 55.5 in A 
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Breguet Transport Touring Americas 


is attempting to sell the Breguet Deux-Pont 
(double decker) cargo transport in the Americas through a U. § Iri-France, Inc 
of Miami. 1951, a payload of 35,000 to 40,000 II 


over stage lengths of 1,200 to 1,500 mi. 










Breguet, French aircraft manufacturer, 






firm 






Deux-Ponts first flew in can carry 





lon-mile cost is reportedly less than five cents 
Aircraft can carry 135 passengers; empty weight is 71,080 Ib. Aix Deu 
R2800-CAI8 engines developing 2,400 hy 
each. French Air Force has ordered 15 additional Deux-Ponts powered by Pratt & Whitne 
R2800-CB17 developing 2,500 hp. each 
has a marked performance improvement at altitude. Sales price is $1.55 million without 
Aviation Week that his with th 


French Air Force is flexible enough to allow him to offer several positions on the 15 





France owns 12 





Ponts powered by four Pratt & Whitney 






Lhis version, being offered to American buver: 






radio gear. Pierre Breguet told agreement 





comp mys 






plane production line to prospective customers. Deux-Ponts has visited New York 
Washington and Miami; and will visit Caracas, Bogota, Lima, Buenos Aires and Rix 








de Janeiro. 
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Now flying—the new multi-mission Lockheed DUA AS DARKS. 


—the answer to the urgent need for a jet utility trainer-transport. 


Designed for a variety of Jet Age military missions, 
the Lockheed JETSTAR is a utility jet transport 
that flies 500-550 mph, at altitudes up to 45,000 
feet for distances of 1,800 statute miles or more. 











Amazingly quiet (due to aft fuselage mounting of 
engine jet pods) the new JETSTAR will be powered 
with two Wright TJ37 engines—or with four General 
Electric J85’s or Fairchild J83’s. 


The JETSTAR carries a full complement of radio 
and navigation gear and is fully pressurized and air 
conditioned. 

Like all Lockheed planes, the new JETSTAR is 
easy to maintain and economical to operate. And it 
has the inherent stamina to insure optimum utiliza- 
tion and long life—qualities that are more important 
in military aircraft today than ever before. 


LOCKHEED means leadership 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia 








BOAC Views Britannia as Money Maker 


By Glenn Garrison senger appeal, a flight on a recent pi cr ; 10 ft. und 
ing run disclosed. It is quiet, smoot! high spe Y 0 
New York—British Overseas Airways and comfortable, and generall 
rp. believes its Bristol Britannias will about an hour and a half off the 
hold their own during the first years of — piston times on the Atlanti 
turbojet competition, and that th laking off from New York at 
turboprop Britannias can perform a_ weight of 170,000 Ib. with 3 
useful job for the airline for at least sengers and 19 crewmen—10 mor 
vears normal, for training purposes—th¢ 
BOAC began transatlantic Britannia averaged about 310 kt. of true ai speed the Britannia 
service last December with a modest over the 3,060 nautical mile cours usually 2,000 ft 
once-weekly round trip schedule, is also for a nonstop time of 8 hr., 30 min off and speed build 
operating a series of proving flights on to London mum normal oper 
the route to train crews and feel out ‘ ‘ 24,00 ft. with tandal 
th« performance of the long-rang: Landing Weight temperature, the VNO 
Britannia 312 on the Atlantic run Landing weight was 126,000 Ib. with f the plane is yund 3 
(he British carrier has been fiving 20,460 Ib. of kerosene fuel remaining \ big differen 
ts medium-range Britannia 102s in Irom Gander to London, the flight wa turbine-powered Bri 
scheduled African, Australian and Far aided by westerly winds up to 100 kt mum practical altits 
astern service since last February Original flight plan called for high ft. Fuel consu 
l'ransatlantic service in the 312s will be speed cruise at an altitude of 23,000 it lower altitud 
stepped up this spring as additional ft. with an estimated flight time of 7 Between London 
planes are delivered The plane is hr, 55 min, but a_ starting dela 100-kt. headwind 
scheduled to serve San Francisco, changed the wind picture and the flight las DC-7C could go do 
Montreal, Detroit and Chicago this was made at altitudes of 19,000 ft.. ft ind employ ng-range cruise 
vear in addition to New York 23,000 ft., 25,000 ft. and 27,000 ft perhaps a 40 kt. wind. The Bri 
Ihe plane can be operated at altitudes however, would have to remain 
Passenger Appeal up to 36,000 ft altitude and buck the wind 
In the fall, Britannia will take over On the return flight, the 312 stopped BOAC's westbound sched 
BOAC’s first class ““Monarch”’ servic« at Gander for crew training reasons in the 312s have been 
now provided in Boeing Stratocruisers Takeoff weight at London was about nonstop in ever 1S 
The Britannia has considerable pas 176,000 Ib. and the run was made at instance. the flight encounter 
winds between | 
y a and 120-kt. wink 
touched down at 
« a Although — th 
VC-10 may repla 
sooncl AW Jan 2 
is thinking in term 
ade S po ible 
props 
Qur view al this air} i 
its a very sound pic of transport 
tion,” K. G. Granvil BOAC 
mercial director, told ATION \\ 
“We feel that it ¢ more than hol 
its own against the 
first few introduct 


10 


; 


Temporary Advantage 


On temporar iivantage f 
Britann is W the Conk 
Crsnville’s IC\ he airport facil 
which for a rs will create 
lems for t big turbojets An 
factor 1 s ul frequencies, W 
will be greater with the Britannia 
with the turbo; 
stages of their 
Granville 

kcon mn) ot 





tannia attribut 
ud. He expe 
operating — the 
Atlantic to b« 
. 2 ; a DC-7C’s cost ’ 
BRITANNIA 312 on ramp at London Airport is one of 18 of the long-range turboprops African operations, the Britannia 


ordered by British Overseas Airways Corp. Five have been delivered. has shown the 
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my plane BOAC has operated. It r 
placed Lockheed 749 Constellations 
ind Argonauts on the routes. 

Load factors on the 102 
ording to Granville, have stepped up 
introduction of the 
average, and 


routes, ac 
» SINCE 
Britannias to about 65 
they are running about the same per 
entage over the competition, chiefl 
1049 Constellations and DC-7Cs 
We're not running away with all the 
business,” Granville “but we're 
naking progress with it.” 


to 5 


said, 


werage transatlantic 
load factor of 65% with the Britannia 

[he 102s are operated entirely in 
mixed configuration with 24 first class 


He expects an 


ind 48 tourist seats. Passenger reaction 
in both 
good, Granville 
cidents with the 
never affected 
load factors. 
nia 102s in its fleet, will receive 
of 18 of the 312 series 
BOAC’s present weekly transatlantic 
service is a first class flight with 28 de 
and 24 standard seats, plus 15 
Scheduled time is 8 hr, 50 min 
westbound, but 
these 


mas 


has been consistently 
said, and flameout in 
Proteus 705 


confidence ot 


classes 


engine 

passenget 
The airline has 15 Britan 
1 total 


luxe 
berths 
eastbound and 12 hl 
BOAC is. consistenth 
conservative 


beating 
schedules and. the 
be reduced 


(he airline plans daily peak season 


NOTABLE ACHIEVEMENTS IN WIND TUNNEL TESTING — NO. 3 
CWT engineers are a dedicated group, spending many extra-curricular 
hours in the pursuit of basic scientific information. The result of a 


recent test is shown below. 


BEFORE TEST 


AFTER TEST 


Equipped For Action 


For aerodynamic testing and development, CWT’s engineers have 
at their command one of the nation’s finest wind tunnel facilities. 

For example, CWT engineers utilize three interchangeable test 
carts, high speed on-line computing systems, and a new automatic 
pressure data metering system. Facilities such as these, in com- 
bination with a skilled and versatile staff, have helped the CWT 
build a reputation for quality and efficiency known throughout 


the world. 


In addition to its owner companies, the CWT also serves other 
leading aircraft firms and government agencies. 


If you would like more information concerning 
the facility, please write us. 


SOUTHERN 
CALIFORNIA 
COOPERATIVE 
WIND 
TUNNEL 


950 S. Raymond Ave., Pasadena 


Operated by the 

California Institute of 
Technology. Owned 
by Convair, Douglas, 
Lockheed, McDonnell 
and North American. 


[@elihi-laalie! 


Britannia services this vear over its 
London-New York-San_ Francisco 
London - Montreal - Detroit - Chicago 
routes flights will all be in 
with 54 e 


abreast, 15 


and 


hese 
mixed configuration onom\ 
seats, two three two 


abreast standard first class seats and 12 


and 
de luxe two-abreast seats 

Later on, 
London-Johannesburg 
ing 102s which will be 
Australian and Far | 
build frequencies on thos¢ 


Light Loads So Far 


Loads on the 
which departs London on I'ridays an 
New York on Sundays, have been fairl 
light so far, according to BOAC Ihe 
airline has not pushed the Britannia 
service strongly vet in its advertising 


will go int 
repla 
shifted — te 
runs to 


399 
some 312s 


SCTVICE 


istern 
routes 


transatlantic ser 


Che turboprop service is presenth 
very small part of the total transatlantic 
capacity of the airline. A Proteus en 
gine window display in BOAC’s Fifth 
Avenue office installed 
however, and will be in 


here has been 
advertising 
creased as frequencies are stepped up 


Delivery put BOAC behind 
Britannia program from the 


delavs 
in its 
standpoint of both schedule frequency 
route training. Five of the long 
range airplanes had been delivered by 
the middle of January 
made seven roundtrips over the Atlant 
on proving flights and has taken its 312 
equipment into several U.S. cities on 


ind 


The airline ha 


training missions 

The Britannia, like the Viscount 
operates from Idlewild under normal 
air trafhe control handling. Only ex 
ception is in taxiing out for takeoff 
When there is delay and a line waiting 
to take off, the turbine pilots are advised 
will be able to get off 
ramp until just before 


is to when they 
ind wait on the 
that time 


ry 
l'rans-Canada Plans 
" ‘ . 

Added Europe Service 

lrans-C Airlines will start addi 
tional two more European 
countries in April and Mav, 
to a report made in the Canadian Pat 
liament by 
Hees 

PCA in April will start service be 
tween Canada and Belgium, with a stop 
at Brussels on the Montreal-Dusseldorf 
service. Early in Mav, ‘TCA starts ser 
ice to Switzerland, stopping at Zurich 
on its Toronto-Montreal-Paris service 

Hees also said that Canadian Pacific 
Airlines will make a stop at Edmonton 
on its polar service between Vancouver 
and Amsterdam. Until nov 
to and from Edmonton have made CPA 
gold mining cam) 
Northwest Ter 


nada 
services to 


iccording 


lransport Minister Georg« 


passenge! 


connections at the 
of Yellowknife in the 
tories 
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SHORTLINES 





P Air Transport Assn. reports airline 
business transactions conducted 
through the Airlines Clearing House in 
November showed an 8.19% increase 
over those for the same month of 1956 
Total interline business in November 
was $62,761,760.24, compared with 
$58,006,460.91 in November, 195¢ 


> American Airlines will pay a dividend 
of 25 cents per common share in 
March to holders of record as of Keb 
15. Ajrline’s board of directors also 
declared a regular quarterly dividend 
of 874 cents per share on 34% cumu- 
lative convertible preferred stock pay 
able March 1 to stockholders of record 


at close of business Feb. 15. 


> Hawaiian Airlines reports it carried 


457,785 revenuc during 
1957, equivalent to almost the entir¢ 
civilian population of the ‘Territory of 
Hawaii Hawaiian ferried the pas 
sengers 61,829,000 passenger-miles, a 
6.9 increase over 1956. It also flew 
almost 20 million Ib. of air cargo in 
1957. a 3 


passengers 


increase over 1956 


> Mohawk Airlines reports that it car 


ried 31,966 revenue passengers 5,721 


passenger-miles during 


914 revenue 
December 
and 21.4 increases respectively over 
December, 1956. Mohawk also car 
ried 76, in air mail and 21,432 
Ib. of first-class mail, 133,566 Ib. of 
express and 165,303 Ib. of air freight 
during the month. Preliminary figures 
for 1957 indicate that Mohawk flew 
420,564 passengers approximately 80 
million passenger-miles, an increase of 
18.9% and 26.7% respectively over the 
previous vCal 


Che figures represent 21.1 


> Trans-Texas Airways carried 19,487 
revenue 4,435,000 pas 
senger-miles during December, the first 
time the airline’s December figure has 
overshadowed a November figure. De 
figures were 12.12% and 
respectively above those of 


passengers 


cember 
12.18% 
November.. Trans-Texas’ year-end fig- 
ures show the carrier ferried 243,293 


-->5 


passengers approximate ly 55,300,000 


passenger-miles. 


> West Coast Airlines’ new Fairchild 
F'-27 transports to be placed in service 
in mid-summer will carry stewardesses 
for the first time in the company’s his 
tory. West Coast has been using male 
flight attendants because of frequent 
stops requiring handling of mail, freight 
and baggage. ‘The carrier’s first stew- 
ardess training class will begin in a few 
weeks with graduation scheduled in 


March 
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AIRLINE OBSERVER 


P Watch for a compromise move by Congress, placing the rate increas¢ 
for first-class mail at four cents rather than the five cents urged by the 
Administration. Congress also will indicate its desire to have the mail 
moved by air on both trunkline and local service carriers by insisting that 


all first-class mail be transported by the most expeditious mean 


> Airlines fear the recently-adopted Civil Aeronautics Board regulation 
covering depreciation practices on airframes and engines will have a deter- 
ring effect on re-equipment programs. They claim that retirement of piston- 
engine aircraft is an important factor in the purchase of jet transports, 
adding that time variances for retirement swing widely among individual 
airlines. For example, American Airlines will retire its DC-7s in 1961 be- 
cause the aircraft will lose its competitive power in its markets after that 
date. Another major carrier feels its DC-7s will compete effectively until 
1965 and has chosen that date as a retirement target. Regulation, which 
became effective Jan. 1, calls for a straight-line method of depreciation and 
a seven-year life with a 15% residual value. Air Transport Assn. has 
appealed the ruling in the Circuit Court of Appeals. 


> Airline stocks are showing new strength on the New York Stock cchangs 
and performance since the first of the vear has brought about idyv ad 
vances compared to the virtual standstill that held prices during the latt 
quarter of 1957 close to the year’s lows. Capital and Eastern have register 


the biggest gains for 1958 thus far 


P Italy's Zappata A-Z-A four-engine DC-3 replacement is nearing com 
pletion and is expected to fly by the end of next month. Plane carries up 
to 26 passengers, is powered with four British Alvis Leonides 502/5 engines 
rated at 540 hp. each for takeoffs. Wingspan is 84 ft. Quoted direct oper- 
ating costs are about 25 cents per ton nautical mile at most economical 
stage lengths, 375 to 500 nautical miles. 

© Local service airline interest in pooling resources f 

and overhaul of the Dart turboprop engine that powers 

transport is beginning to wane. Strong possibility now 

local service carriers will contract with Capital and Contine: 

handle engine overhaul functions. Continental is exp 


the first turboprop Viscount this spring, and the first F-2 
begin shortly afterwards 


> Northwest Airlines ait-ground public telephone system installed in the 
rear of the passenger cabin of a Boeing 377 Stratocruiser has become so 
popular with passengers that it is in constant use for long-distance calls 
during flights. Northwest's unit is one of six provided by the American 
Telephone and Telegraph Co. to check operating efficiency and public 
reaction to the airborne service. Other units have been installed in private 
and business planes (see page 90). 


© Civil Acronautics Administration has let a contract to Svlvania Electric 
Products Inc. for the purchase of 31 complete condenser discharge sequence 
flashing light systems and associated equipment. Thirty of the systems will 
be installed at U.S. airports but one was procured for shipment to Brazil 
under an International Cooperation Administration program. Sequence 
flasher svstems are presently in operation at Newark, Cleveland, New York 


Idlewild Airport, Boston and Los Angeles 


P One direct result of airline economy drives to fight climbing expense 
levels has been a sudden halt in the expansion of city ticket and sales 
offices, particularly in off-line cities. Activity in this field declined to a 
virtual standstill last year after several years of steady growth in the number 
of street and hotel ticket offices as a competitive tool in drawing passenger 
traffic. 


> American Airlines, Braniff Airways and KLM have contracted with 
Hardman ‘Tool & Engineering Co. for individual versions of the luxur 
siesta seats for their Lockheed Electras. Hardman is producing all the 
lounge configurations on the Electra. 
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SEA DUTY—Largest helicopter ever operated from an aircraft carrier is the twin-engined Marine Corps 
HR2S-1 (Sikorsky S-56), shown here landing aboard the carrier Valley Forge. Sikorsky HRS and HSS heli- 
copters, seagoing veterans on a variety of Navy and Marine Corps missions, also flew from the carrier during 


recent fleet maneuvers off Guantanamo Bay, Cuba. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 








mw et oh TS oe 
MISSILE MOVER—Army tests have demonstrated 
the ability of the big H-37 (S-56 type) to transport 
missiles, launchers, and support equipment as well as 
vehicles and other cargo. Here it unloads an Honest 
John missile. The H-37 normally carries 26 combat 
troops or about 3 tons of cargo. 


46 


FOR EMERGENCIES—Chance Vought Aircraft will 
use this Sikorsky S-58 for supporting the company’s 
flight program and for search, rescue, and salvage 
duties. The S-58 will also be available in the Dallas 
area for disaster relief and other public services, and 
will transport high priority passengers and cargo. 














FIRST MAJOR PUBLIC HEALTH PROJECT 
In May, 1951, the government of Belgian 
Congo received the first of three S-51s to be 
used in aerial spraying to kill disease-spread- 
ing insects. Since then helicopters have flown 
many times over native villages like that 
shown here as well as over Leopoldville, 
helping stamp out malaria, sleeping sickness, 
and other diseases. 








a 
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SPEEDING POWER LINE CONSTRUCTION— The 
Southern California Edison Company has erected high- 
voltage transmission lines more quickly using a Sikorsky 
S-58 helicopter to carry structural steel and other materials 
direct to tower sites in rugged terrain. The utility com- 
pany’s lines cross mountainous areas where surface trans- 
portation cannot operate efficiently. The big S-58, shown 
here installing a 50-foot pole, can carry two tons of cargo 
and move it wherever needed. 


=>IKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 


One of the Divisions of United Aircraft Corporation 
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Bomarc IM-99 missile shown (right) at in- 
stant of firing, leaves launching shelter pro- 
pelled (above) by rocket, with ramjets smok- 
ing. Missiles can be fired in salvos and di- 
rected to individual targets while in flight. 








First production Bomarc rolls out, while four more take shape in background. 


Air Force Orders 100 Bomarc IM-99s 


Boeing will produce approximately 100 Bomarc IM-99 area defense missiles and supporting 
ground equipment under Air Force production letter contract. Order was second for tacti 
cal models of the rocket-ramjet-propelled missile, for which $139 million of Fiscal 1957 
funds were authorized. Production under new contract would be financed from Fiscal 1958 
funds. Bomare is 47 ft. long, has 18 ft. wingspan, weighs 15,000 Ib. Ceiling is above 
60,000 ft., altitude from which an unarmed IM-99 hit a drone B-17 at a distance of more 
than 100 mi. First of four tactical Bomarc bases will be Dow AFB. Me., McGuire AFB, 
N. J., Otis AFB, Mass., and Suffolk County AFB, N. Y. About 80°%% of the work on 


Bomarc will be subcontracted. 








MISSILE ENGINEERING 





USAF School Simulates Living in Space 


By Craig Lewis 


San Antonio—As manned flight po 
tential moves higher in the atmosphere 
nd bevond into free space, vital ques 
tions arise concerning human reactions 
strikingly new flight environ 
Some of the these 
questions hinge on space 
search being done here at Randolph 
AFB and in other U.S. laboratories 

Manned flight capabilities alread 
reached briefly into the 
equivalent areas of the atmosphere, and 
the firing of Russian satellites into orbit 
clearly demonstrates the potential for 
manned flight into free space in the 
next decade 

lo find out as much as possible about 
the effects of this new environment on 
and to 


to these 
ments answers to 


medicine ré 


have spact 


human pilots and 
determine what 


passengers 
must do to pr 
serve life in regions, the Air 
Force's space medicine experts are cur 
renth 
esearch in four fields here at the School 
of Aviation Medicine 
e Space cabin simulator in which sub 
jects are sealed for various time periods 
shows human reactions to life in an 
environment sealed off from world, op 
crates as self-contained unit 
e Psychological testing done on subjects 
in space cabin simulator shows degrees 
of vigilance, discrimination, judgment 
and_ other during extended 
periods of isolation in simulated spac« 
environment 
eFlight program producing _ brief 
periods of weightlessness provides 
knowledge of this new condition with 
which space travelers will have to cope 
e Experiments with photosynthesis 
point to possibility of using algae a 
means of absorbing toxic carbon di- 
oxide and producing oxygen in vehicle 
flights in space 


man 
these 


conducting a program of basi 


factors 


making extended 


Free Space Approached 


Man brief foray 
into areas of the atmosphere which ar 
partially equivalent to free space in 
vehicles such as the Bell X-2 rocket 
uirplane (AW Dec. 23, p. 65) and the 
balloon which carried Maj. David 
Simons to 102,000 ft. (AW Aug. 26, 
Next major step is the North 
\merican X-15 which will fly into an 
irea Where the atmosphere is so thin 
that it is equivalent to free space, for 
all practical purposes 

Ihe X-15 is the next step to a 
manned satellite, and Dr. Hubertus 
Strughold, adviser on research in the 


already has madc 


) +> 
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im here 
position ot flight 
“kind of 


transifion f[ 


pace medicine progr 
the current 
upper regions aS im a 
phibian stage.” It is ina 
tween the familiar atmos] 
and the 


environments of 


lent at 
satellite 


later, lunar and interplanetar 


space equi 


free space 
Dr. Strughold 
hardware to be 
lite flight is the 
neer. But the 


points out that 
used for manned satel 
concern of the engi 
medi il 
what kind of 
vehicle a man can live and work in, 
and Dr. Strughold says that spac 
medicine is prepared right now to give 
engineers the 


cngincer nee ds 


advice to determine 


necessar4r\ advice and 


human requirements for spa 


Ground Study 


Researchers here and ewhere are 
studving the effects of such things as 
cosmic rav bombardments, the darkne« 
of space, weightlessness and other fa 
tors which can be studied on or neat 
the Earth 

Dr. Strughold feels that 
of the problem that can be researched 
on the ground are now 
although he points out that not al 
studies are complete. Some factors, such 
as the effect of 
weightlessness, can 
space 

An important clement in the design 
of a manned satellite is the fact that th 
man must return to Earth. Thus, the 
satellite not onlv solve the prol 


lem of keeping its passenger alive an 


ill element 


under stud 


extended periods of 


only be studied n 


must 


functioning, but it must provide 
itmosphere 
safel 


the medical 


of re-entering the 
turning th 
ground to make 


passenger 


the experiment worthwhil 

\ kind of prototvpe for a mann 
satellite exists Randolph AFB 
in the form of a space cabin simulato1 
It looks like i \ 
with a maze of plumbing and bears no 
similarity to actual satellite 
But the environment 
the simulator is the 
vironment the satellite o1 
will have to provide its passenger 

[his hermetically 
sealed cabin that supplies its own ox 


now at 


small furna cove;n 


hardw ir¢ 


produced inside 
Kind of en 


ship 


Satie 


space 
simulator is a 


gen, disposes of waste 
supplies water. It’s 
sealed cabins began with the 
Auguste Piccard in 1931, and 
gondolas have used the principle down 


to Maj. Simons’ recent flight. But this 
cabin permits detailed studies of th 


products and 
not a new idea, since 
work ot 


balloon 


VOLUNTEER 
Childress sits in 
USAF School of 


demonstrate 


Fred W 
space simulator at 
Aviation Medicine t 


cramped quarters subjects ex 


A/2C 


cabin 


subject 


perience in studies of space flight conditions 


The cabdin 
ft space It 
man of norma 
ind the possi 

limited 
lar aircraft sea 
lights, switches 


onhnement 


Drinking Water 


Lhe cabin 


ICTISC’ ini uril 


CIINAINY purpt 
WOTAINZ on I nD l 

other Subject 1 
provided with normal in-flight rations 


nd the cabin 1 ntte vith ro 


human waste 


Varmect! 

Oxveen 
tanks, and blo 
through baralym« it 
An activated 


svstem 


orbent 
“( handl 
ilthough it is relative 
lemperature and humidity | 
ontrolled through an ai 


i heater and a 


fion isu to 


problem 


ndit mcr 


iporizer his 


find th 


equi] 
ment is juggled in an effort t 
combination of temperature an 
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Northrop T-38 


Super Sonic Jet Trainer 


North American F-100F 


Heaters 


Intervalometers 


Super Sabre 


Gun Fire 


Transformers Rocket Mounts 


eres 
Tire 


wath 


Bomb Racks 
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Frequency- 


Sensitive 
Relays 


Convair 880 Lockheed T-33 


Jet Airliner Jet Trainer 


Northrop Snark 


Intercontinental 
Guided Missile 


Lockheed Electra 


Cole Electric Co. is proud of its many contributions to 

the aircraft and missile industries during 1957 in developing 
and manufacturing reliable components to meet specific 
needs .. . demonstrating how a small firm works with 

large aircraft companies for the good of all. 


In 1958 you, too, can depend on the sound engineering 
and precision production facilities of Cole Electric Co. 
Write or phone regarding your requirements. 


Limit ELECTRIC CO. 


Switches Switches 
8439 Steller Drive setatetestnns Clactsions 
. iniaturize ectrica 
Culver City, Calif. Substation for ground- 
TExas 0-4701 power check-off of 


GUIDED MISSILES 


Selector Circuit 
Switches Breakers 

















Temperature 
Dependability 


at 

“Count Down” 
with 

HOKANSON. 

Air Conditioners 


LT. COL. George R. Steinkamp (left) and Capt. Julian Ward monitor instrumentation 


while experiment is conducted in the space cabin simulator. 


humidity and to determine the ranges 
within which a man can work efficienth 
ind live comfortably. 


Tolerable Altitude Sought 


Medical men would like to have the 
space traveler live in an atmosphere 
similar to sea level conditions, but the 
cngineers balk at this and want to lower 
the pressure differential to relieve struc- 
tural problems. So experiments in the 
simulator are attempting to determine 
the highest equivalent altitude man can 
tolerate. It is probably somewhere be- 
tween 18,000 and 25,000 ft. 

During these experiments, the sub- 
jcct doesn’t wear an oxygen mask, al- 
though one is provided for emergencies 

A number of short flights have been 
made in the simulator, but the most 
successful so far was a 24 hr. experi- 
ment made at an equivalent altitude of 
1S,000 ft. Various factors are moni 
tored in these flights, including the 
subject’s heart action and_ respiratory 
rate. Temperature is recorded at five 
different points with thermocouples. 


Emergency Precautions 


\ medical officer and a technician 
ec on duty throughout the run, and 

the simulator has an alarm system for 
use in emergencies. There is also an 
intercom system for emergency use or 
in case a subject should want to leave 
before the experiment is complete. 

A new, larger space cabin simulator 
is planned to accommodate two men. 
It will be a modular design which will 
be expandable, and researchers are hop 
ing it will be readv when the School 
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of Aviation Medicine moves to nev 
quarters at Brookes AFB about a year 
from now 

Experiments will continue with var 
ous altitude levels to find the best com 
promise. As cabin altitude is increased, 
oxygen pressure is kept at ground level 
so that as the cabin atmosphere goes 
up, the proportion of oxygen increases 

The simulator has been moved to 
new quarters at Randolph AFB, and 
some of its equipment now 1s being 
overhauled. When it is back in work 
ing order, the next big step will be a 
one-week flight planned for February 
or March. 


Psychological Problems 


According to Capt. Julian Ward, one 
of the medical officers working with the 
simulator, these longer flights probably 
will produce few physiological prob 
lems. He feels the psychological prob- 
lems of a subject completely isolated 
for a week are liable to be somewhat 
more serous. 

In these experiments, a 
taken out of his normal working con- 
dition and put in an abnormal, complex 
position. ‘The psvchologists want to 
find out how this change affects a man’s 
normal proficiency curves. 

A kev tool in this work ts a testing 
console which has been in use for 
about two months. It presents a bat- 
tery of lights, displays, buttons and 
switches to the subject in the cabin. 
Problems can be set up on the console 
to test effects of the environment on 
the subject as the flight progresses. 

lests for vigilance and alertness will 
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Dependable 
close tolerance 
temperature control 
when deliver ng nitrogen 

air, Or liquid to missiles now 
in production or test has 
been ‘‘performance-proven 
by Hokanson Ground Sup 
port Air Conditioners 


Hokanson Air Conditioners 
are engineered to exact cus 
tomer requirements to heat 
cool, or dehumidify — or a 


combination of all three 


In addition to current mis 
sile application on the Thor 
Titan, Snark, and Polaris 
other Hokanson units are 
supporting such aircroft as 
the 6-58, B-52, WV-2, KC 
135, F-89, and B/RB-66 


Write today for literature on 
standard units. We welcome 
the opportunity to work with 
your design engineers on 
missile, satellite, or super 
sonic aircraft air condition- 
ing problems 


CG Hldanin 


COMPANY, INC 
2140 Pontius Avenue 
Los Angeles 25, California 
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ENGINEERING DEPARTMENT 


THE new PACKAGE 


The Randall Engineering Corporation has acquired a 
“NEW PACKAGE”; a new package engineered out 
of steel, stone, glass and all the other components 
that, combined, brings to the MISSILE & 
AIRCRAFT INDUSTRY a new factory. 

To deliver what you want—when you need 
it—we at Randall Engineering Corporation 
believe that only the most precise 

manufacturing facilities and craftsmen of the 
greatest ability are the prime requisites. 
Whether the component be of Randall design or 
that of a customer, you can be assured that, in 

the particular design engineering and 
manufacturing, only the most highly skilled 
project engineering methods are 

used, supervised only by highly qualified 

engineers and staff members. 


For the complex MISSILE 
INDUSTRY of today, 
RESEARCH AND 
DEVELOPMENT provides 
the vertebra. In our era of 
automation and astronautics, 
dependable performance to 
a degree far greater than 
that of the very recent past 
is DEMANDED. Randall 
Engineering Corporation has 
enlarged its RESEARCH 
AND DEVELOPMENT 
FACILITIES to provide for 
its customers the ultimate in 
a reliability testing program. 





CROFT 


RESEARCH AND DEVELOPMENT 


We determine your 
requirements, collect 
reliability data, establish 
quality control, analyze 
the collected data to 
determine if reliability 


requirements are being met, 
and, if necessary, improve 
the design, thereby, 
reducing the rate of 

failure to almost an 
“impossible” minimum. 
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QUALITY CONTROL 


Once the performance 

of a design has been established, 
Randall Engineering 
Corporation maintains continual 
vigilance exerting constant 

and critical control, thereby 
assuring the demanded 

level of reliability. 
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RANDALL ENGINEERING 


SRP ORA 


ENGINEERING CORPORATION 


ANGELES, CALIFORNIA 


PHONE TExas 00-5511 





require indicators on the 
console and will require recognition of 
error. Response times can be measured 
to determine the degree of vigilance 

Subject’s discriminatory powers are 
measured by requiring him to choose 
the proper solution to an emergency 
situation. For instance, he will have 
to react to different combinations of 
warning lights by flipping the proper 
switch 

Judgment is tested by comparing dis 
The console has a static display 
ind a dynamic radar display. ‘The pat 
tern on the dynamic display is in m« 
tion, and at one point will match th 
tatic display pattern. The subject must 
udge when the two match 
with a switch 
will use a random 
vents totaling 


f them simultaneous 


response to 


ylavs 


ind signal 
‘esters distribu 
tion of about ) n 
hour, some 


Problem Solving 


Problem sol 
lyzed by 
ccurateivy the subject responds, sav, to 

problem of extinguishing lights with 

set of switches. He has to figure out 

logical sequence of actions. The rule 
remain constant from problem to prob 
lem, but the relations of switch to light 
change 

These tests indicate 
rm confinement and isolation will af 


Ing 


pronciency 1S n 
measuring how quickly an 


will how long 


rect ircas 
They 
proficiency 
gascous environment 
bon dioxide and oxygen can be 
for work in this area 
Another. factor which 
chologists is the effect of nutrition over 
m extended period. | studies 
have shown that some people differ in 
food preferences under the effects of 
fatigue, and this factor is important in 
determining the best dict for the sub 
ject in terms of preference 
of efficienc\ 


prohcicncy im these four 
show how the subject's 
changes in the 
Mixtures of car- 
idjusted 


also will 
reacts to 


interests psi 


ifiguc 


bance 


Fatigue Factor 


latigue is also a fac 
v-night cvcl ; 
ment. Research will have to determine 
k and rest period should 
to maintain 
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be distributed 
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Mechanics agree that they do 
their best maintenance work 
when they have good materials 
to work with. That’s why they 
applaud so enthusiastically for 
the top-quality maintenance 
supplies and equipment offered 
by Air Associates. 


Air Associates carries the larg- 
est stock of aviation parts and 
supplies in the nation. All its 
items are fully tested...always 
available...and brought to you 
at prices made possible by vol- 
ume purchasing. 
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SSOCIATES 


A division of Electronic Communications, Inc. 
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Department Store of the Air 
To serve the nation in aviation, there are Air Associates branches at... 


Dallas, Tex. 
Glendale, Calif. 
Miami, Fla. 


San Francisco, Calif. 
Teterboro, N. J. 


Atlanta, Ga. 
Chicago, Ill. 














































































































SPECIFY LINDE Sapphire 


TRADE-MARK 


LINDE Sapphire is... 
Hard — Moh 9 


LINDE Sapphire has... LINDE Sapphire is 
Strength at elevated temperatures available as... 


Transparent, single crystal, pure High melting point —2040° C, Windows 


aluminum oxide 
Nonporous—0% porosity 
/ - 


Excellent IR transmission Domes 
at high temperatures Rods and tubes 


Easily sealed to metals and ceramics (above 500° C.) Special shapes —to order 


Priced competitively with 
sintered materials 





For more information about Linpe Sapphire . . . Write “Crystals Dept. 
AW-14.” Linp— Company, Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. In Canada: Linde Company, 


Division of Union Carbide Canada Limited 





Ei Site). ENGINEERS AND SCIENTISTS interested in work: 
ing in Synthetic Crystal Sales & Development, contact 
Mr. A. K. Seemann, Linde Company, 30 E. 42nd St., 


reg -Nisjiie) a New York 17, N.Y. 











The terms “Linde” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 





MAJ. HERBERT D. Stallings, Jr. (left), and Dr. Siegfried J. Gerathewohl stand by Lock- 


heed F-94C which is equipped with recorders and cameras for studying weightlessness. 


hciency outside the simulator have indi 
ited cvcles of maximum efficiency over 

long periods and illustrated the effec 
veness of countermeasures such as 
rugs, human engineering. motivation 
chniques and scheduling 


Optimum Cycles Vary 


[t has been found that optimum 
cles depend on the tasks involved 
nd are highly individual. It has also 
een determined that there are work 
st relationships which prevent fatigue 
id deterioration of proficiency 
Once the best work-rest cvcles are 
etermined, it probably will be neces- 
irv to change and relate the cvcles of 
ie crew members before takeoff s 
they will be adjusted to the new regime. 
Drugs may be helpful here to induce 
leep and wakefulness in regulating the 
cles 
Dr. George T. Hauty. who is in 
harge of psychological testing, points 
ut that initial space flight programs 
probably will have the advantage of 
using highly motivated, skilled peopl 
uch as the group flying at Edwards 
\FB 
Still, a certain amount of screen- 
ing would be necessary, and volunteers 
vould be tested under simulated space 
flight conditions to test their reactions 
such phenomena as weightlessness 


Weightlessness Effects 


‘his question of the effect of weight- 
lessness on men flying through space is 
me of the major unknowns in space 
flight, but work done here in zero grav- 
ty experiments has developed a new, if 
somewhat limited, body of knowledge 
on this condition 

Weightlessness is now experienced 
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for relatively brief periods with some of 
the aircraft now flown in the atmos- 
phere when thev are in a zero gravity 
condition. The period of weightless- 
ness will increase as speeds graduate 
into the X-15 categorv. A manned satel- 
lite will be in a prolonged state of 
weightlessness since one characteristic 
of orbital flight is the fact that centri- 
fugal forces balance the Earth's gravi 
tational pull 

Ihe true test of human reaction to 
weightlessness will not come until a 
man is exposed to an extended period 
of it, but some valuable data on the 
effects of short periods of weightless 
ness have been gathered here in a flight 
program operating since 1955. 


Weightlessness Induced 


Space medicine researchers have been 
bie to induce weightlessness for peri- 
ods of up to 43 sec., and findings so far 
indicate that this condition presents no 
bar to manned flight in space. 

Brief periods of weightlessness have 
been induced in a flight program em- 
ploving Lockheed’s T-33 and F-94C 
uircraft. Since weightlessness is a func- 
tion of speed and trajectory and is pro 
duced by the equilibrium of centrifugal 
force and gravity, this zero gravity state 
is induced bv fiving the jet aircraft in a 
Keplerian — trajectory The condition 
occurs when the aircraft is describing a 
parabolic arc 

After some experimentation with vari- 
ous altitudes and maneuvers, research- 
ers decided that 20,000 ft. was the 
proper altitude to use in the experi- 
ments. A T-33 was the first aircraft 
assigned to the program, and it was used 
for about eight months. A wide variety 
of subjects were carried in the rear seat 














NO NEROS 


So long as there is the 
problem of supporting or 
containing tubular shapes, 
formed and welded rings 
will be important compo- 
nents. For all we've read, 
seen and heard about bal- 
listics missiles, they and 
their engines are — and 
for the foreseeable future, 
will be -— tubular shapes. 
It follows that there will 
be an increasing demand 
for the kind of rings 

King forms and welds at 
Mountaintop. 


Missiles men have not been 
fiddling while Sputniks 
soar. The armed services 
have done a commendable 
job considering the lack 
of cohesive leadership. 

We hope sincerely that, 
under the new program, our 
ballistics missiles can 
and will get off the 
ground to perform their 
appointed tasks. 


We forecast that with more 
efficient propellants; 
with lighter, stronger, 
more heat resistant ma- 
terials; but chiefly with 
new IDEAS — which may have 
little or no resemblance 
to conventional thinking 
— we have a better than 
even chance to move into 

a more favorable position 
in the missiles marathon. 


King is of such fortunate 
size that it welcomes 
pilot orders, research 
commissions, small but inm- 
portant quantities of 
rings for aircraft and 
missiles engines. When 
they grow into production 
runs, King can handle 
them, too. 


¥ 


FIFTH WHEEL CO. 
BOX 759 + WILKES-BARRE, PA. 
Phone GRanite 4-637] 





BREAKING HUMAN: BARRIERS: 
10_ JET=AGE- FLIGHT 


The main bottleneck to safe and effective pilot cofftrol of super- 
sonic aircraft results from the complexity of cockpit panel instru- 
ments used to display flight information. The Cook Research 
Laboratories Division of Cook Electric Company is now assisting 
the U. S. Air Force in developing new displays and controls that 
show more in less time. This CONTROL-DISPLAY INTEGRA- 
TION PROGRAM is directed by the Flight Control Laboratory 


of Wright Air Development Center. 
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The objective of the whole panel program is to elimi- 
nate as much as 30% of the maze of instruments and 
dials that a pilot must scan, and provide more infor- 
mation in an easier to use form. This new panel con- 
cept has resulted in a simplified design using the 
cross-hair principle. In this case, however, the ver- 
tical and horizontal cross-hairs are not fixed but are 
made up of many small segments by means of moving 
tapes. 

In normal operation the cross-hairs appear intact. 
Any deviation of the segments, however small, can 


COOK TECHNOLOGICAL CENTER 
Morton Grove, 
Illinois 


readily be seen by the pilot who then knows instantly 
that a correction is necessary. The break in the line 
tells him what to do to get the segment back in line. 
All this can be done instantly without having to read, 
integrate, or perform conversions of flight data as 
now required. 

Cook Research Laboratories take pride in being able 
to participate in the all important program of increas- 
ing the safety and effectiveness of modern aircraft 
both for general flight and mission accomplishment. 


A Division of 
COOK ELECTRIC COMPANY 
Chicago 








to test then 
gravity state 
The zero gravity 
began at 20,000 ft 
tarted with 96% engine 
IAS (Indicated Air Speed) built up to 
350 kt.. the aircraft usually reached 
17,500 ft. At this point, a 3G pullout 
vas made and the aircraft was put into 
climb of about 60 deg. When IAS 
dropped to 300 kt., the pushover Wa 
started The T-33 reached the 
the parabola at about 180 kt 
20.000 and 
Pushover was continued until the au 
raft 350 kt At a dive 
f about 75 deg 


reactions to the ze 


flight in the T-33 
\ sharp dive was 
rpm., and as 


top of 
ind some 
20.500 ft 


where between 


reached ingk 
started 
Mach limit 


i pullout was 


>> 
1-33 


woid passing the 


ind usually this pullout was used t 
tart another parabola 
With this technique, periods of vir 
tual weightlessness lasted 25 to 2 
l roubles developed with the T-33 fuel 
fuel in the 
| 


vaporize during 


it 100% engine rpm. until IAS 
when tanh $25 | then G 
tended to 


conditions pre 


system main 


subgravit 

fuel 
delivering enough fuel to main 
rpm Complete loss of 
lth ugh this w 
becaus« }33 engine 


lubrication for 


venting the pump 
from 
tain engin 
pressulrt ilso occur! 
not scriou 
un without extend 
period 
In order to 

period, a faster aircraft was needed, and 
USAF assigned an F-94C to the pro 
May, 1956. Various pattern 
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Soviet Film Illustrates Preparation for Satellite Launchings 
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LAUNCHING sequence of rocket appeared in Soviet film, “First Soviet Man-Made Satel- 


lites.”” 


oe 
LAIKA (above) is strapped in special harness 
prior to being placed in Sputnik Il. At 


right, dog is in compartment shortly before 
launch. 
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Launching, apparently of German V-2, was one of first conducted in program. 
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MISSILE, 


tured close up at hring moment. 


identical to one at left, is pic 





the standard G-meter is used, 
auxiliary indicator of G-forces 
in three axes has been installed in the 
test airplane. It is a golf ball on a string 
in the pilot's windshield. 

In the weightless state, the ball will 
float free and will to indicate 
aircraft acceleration in anv of the three 


flight, 
but an 


MOVE 
spa 4 VCS 

lo stretch the period of weightless- 
ness even further, the department is 
of a Centurv-senes 
this vear. It will probably 
100. With 


weightlessness 


expecting deliver 
urcraft earl 
be a tr 
this 


tates 


uner version of the | 
ster 


up t 


cquipment 
» a minute and a quarter in 
duration can be produced 

Maj. Herbert D. Stallings, Jr., has 
been the pilot through this flight test 
program. His practice has been to fly 
the aircraft completely through the tra 
jectory, never using the autopilot. Stall- 
ings feels that the pilot can give the 
direction to the aircraft 
during the zero gravitv cvcle 


most sensitive 


Recording Equipment 


Movies are taken of some subjects, 
tape recorder the intercom 
svstem records all conversation An 
oscillograph also has been developed to 
record such physical reactions as heart 
action and respiration, and the simulta- 
aircraft states. This 14-channel 
hooked to three accelerome 


and a in 


neous 


system 15S 


ters to show the rclation of the aircraft 
to zero gravity 

\ ‘I-35 chase plane is 
flight experiments. It serves 
factor of the traffic 
in the area and the fact that the experi 
mental aircraft is on instruments. It car 
ries a flight surgeon who is in contact 
with the subject and hears his reactions 
The flight surgeon can call off the ex 
to be 


for the 


as a Safety 


used 


because congestion 


periment if the subject 
sick 

Subjects chosen for the flights repr 
scnt a wide variety of physical and pro 
fessional tvpes ranging from non-flvers 
to experienced jet pilots. Some attempt 
is made to use flight surgeons, medical 
technicians and others who can recog 
ind relate their more 
precisely 

Depending on the weather and main 
tenance status of the aircraft, experi- 
mental flights are made five davs a week, 
and two to three 
flown each dav. Stallings has accumu- 
lated something in the neighborhood of 
of weightlessness in small incre 


ippears 


ize experiences 


usually missions are¢ 


35 hr 
ments 

Doctors are studving the phvsiologi- 
cal aspects of weightlessness, such as 
circulation, and other 
factors lhe established 
some groundwork on eating and drink- 
ing problems. 

It appears that eating in zero gravity 


muscle action 


also have 


/ "Zero-motion** Braid". 
Elongation or contraction at 
\ operating pressure: Less than 
% of 1%. 
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First Guaranteed Teflon 


will be no problem as long as food 1s 
chewed well. If the food is bolted, it 
mav stick going down unless the tract 
is quite moist 


Drinking Problem 


Drinking is more of a problem. It 1 
nearly possible to drown in a glass of 
water in the weightless state since the 
water is uncontrollable and can float 
the spaceman’s nose. Straws are not th 
iswer, but apparently the problem can 
be solved by using squeeze bottles sin 
lar to those commonly used to dispens 
catsup. Once the water is in the mouth 
the svstem t it to the 
stomach 

Another kev 
effect of weightlessness on sleep 
is a problem in setting work-cvcles, bu 
apparently the answer will have to wait 
for an extended flight in space 

Weightlessness experiments have de 


muscular can g¢ 
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his 
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que stion involves 


veloped varving reactions. Some sub 
jects have a feeling of cuphoria, relicf 
and relaxation. Others don’t 
so much, and a number of them have 


developed motion sickness 


enjov it 


Motion Sickness 


Although the number of subjects d¢ 
veloping motion sickness is relativel; 
small—25 to 30 this development 
would seem to imply that future spacc 
screened to deter 


fliers may have to be 


Braid coverage over 


\ 99% for greater burst pressures. 
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FROM END TO END...INSIDE AND OUT 
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Hose Assembly... Yiteflex 
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GUARANTEED! Titefiex Springfield “‘110’’ Hose Assemblies 
are approved for military use at operating pressures up to 
1500 psi between temperatures-67° F and + 450° F. They are 
guaranteed against blow-off at their specified range of tem- 
peratures and pressures. Any hose assemblies found defec- 
tive under these conditions will be replaced without charge. 













*Tefion is a DuPont trademark 
for its tetrafuoroethylene resin. 
**Titefiex, inc. trademark. WRITE TODAY 
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for the new 

Titefiex 

Springfield ‘110°’ 

ee Aircraft Catalog 

Ly Banh Supplement 


TITEFLEX, INC. 
517 HENDEE ST., SPRINGFIELD, MASS. 
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Now, a speed sensing control has been produced by AC to trigger up to four 
turbine engine functions at speeds ranging from 500 to 4600 rpm—within a toler- 
ance of 14 of 1%. No other speed switch now being produced can surpass this 
AC development for sensitivity and accuracy. 

Yet, the AC Speed Sensing Control is light and compact — weighing approximately 
tour pounds. It can be mounted anywhere and is sturdily built to withstand high 
engine vibration without losing calibration. It will function without attention for 
longer time intervals than the usually recommended jet engine overhaul period. 
Call AC’s Milwaukee plant if you have any need for automatic control of switch- 
ing operations related to speed. 

—Or, if you hold a degree in electrical or mechanical engineering, and think you 
might like to work with AC in Milwaukee, write Mr. Cecil Sundeen, Supervisor of 
Technical Employment, Dept. D, 1925 E. Kenilworth, Milwaukee 1, Wisconsin. 


AC om ELECTRONICS DIVISION OF GENERAL MOTORS 


Afterburner Fuel Controls © Bombing Navigational Computers * Emergency Fuel Controls * Gun-Bomb-Rocket Sights * Gyro-Accelerometers * Gyroscopes 
Inertial Guidance Systems * Manifold Air Pressure Regulators * Speed Sensitive Switches * Speed Sensors * Three-Way Selector Valves * Torquemeters 





oxvgen for each molecule of carbon 
dioxide used. 
\ closed system using the principle : SPECIALIZE IN PRODUCTION 
of photosynthesis currently is operat 
ing here with two mice serving as_ | 
subjects. The mice are in a sealed 
chamber from which carbon dioxide is_ | OR PROTOTYPE DEVELOPMENT 
removed and cycled through the system, 
ind oxygen is returned for the mice 
to breathe. The air is pumped through 
i bacterial filter when it comes out of 
the chamber, and it is dehumidified 
before it goes back to the mice 


Algae in Suspension Whether you need as- 
Heart of the system is a large tank : sistance with produc- 
filled with algae in suspension. The ~ . 
highest rate of photosynthesis is found : : tion or prototype lots 
in microscopic algae, according to sans 
Capt Robert D. Gaftord, and a typ — specialists _— help 
of blue-green algae is used. This type 
has a high surface-to-volume ratio and ceati f iet et 
1 relatively high optimum temperaturc ricarion of jet, ram je 
for growth. This leads to fewer cooling - and missile engine 
problems—since high temperature in 
hibits the growth of bacteria. 
Ihe tank holds 20 liters, which is ° . . 
more than the computed amount r phasis on the high temperature brazing of superalloys. 
quired for two mice, but the system 
doesn’t get full capacity from the algac 
because of incomplete illumination 
Six ordinary white light fluorescent 
lamps are extended down into the tank c cl 
in Plexiglas tubes. The algae now 9 a DEVELOPMENT COMPANY 
gets 90 w. plus ambient lights, but this | eee ‘ ; — 
will be increased to 120 w 904 Woodside Avenue + Essexville, Michigan 
The algae is fed a liquid nutrient 
ind some of it must be disposed of 


you with complete fab- 


components with em- 


Our many customers include some of the best known names in 


the aviation industry. Write, wire or phone for more information 





because it grows. There is a possibilits 
that human wastes can be processed for 
use in place of the liquid nutrient, 
ind it is: also possible that the algac 
could be used as food for a space crew 

Thus the experiment holds the pos 
ibility of a svstem that would absorb 
carbon dioxide and other human waste 
products, nourish itself on them, pro 
duce oxygen and supply food. Present 
hardware is not practical for space 
flight, of course, but experiments are 
proving that photosynthesis can at least 
he used for a gas exchange svstem 

Longest period the closed system has 
run is four davs with one mouse, and 
two mice have lived in the system for 
three days. The runs were closed down 
for mechanical reasons, not because the 
device failed to provide oxvgen for the 
mice to breathe. 





British Ready to Test 
Engine for First IRBM 


Initial test of the Rolls-Rovce rocket 
engine intended for Britain’s first in 
termediate range ballistic missile is ex- y) St 
pected by the end of this month at the | . Ps, perenne, AEROCOUSTICS CORPORATION 
Ministry of Supply’s Missile test base in |, : » I justrial Acoustics ¢ 
Aberporth, Wales. Engine is built un- a a 
der license from North American Avia sin VLIET teort 


tion and modified f sile design t 
de Havilland Pasian. a ve Acou-STACK Dura-STACK Multi-JET Q-FLOW 


Formerly Aviation Division, In 


2 : 341 Jackson Avenue, New York 54, New York 
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—~ 560-£ + 680 SUPER + PRESSURIZED ALTI-CRUISER 


AERO Desicwn & ENGINEERING co 





NEW AIRLINE COMFORT 

Airline-type pressurization in the new Commander Alti-Cruiser makes altitude 
flying a comfortable reality in executive aircraft. The Alti-Cruiser heralds a 
new era of utilization for the company airplane! Favorable cruising altitudes 
can be maintained in complete comfort—without oxygen masks. 


NEW ALL-WEATHER SAFETY 
Now the executive team can fly safely over weather and out of congested 
traffic patterns in complete comfort—in the Commander Alti-Cruiser. 


NEW MAXIMUM PERFORMANCE 


At 15,000 feet, the pressurized, supercharged Commander Alti-Cruiser delivers 
maximum cruise performance with economy of operation. And yet, passengers 
enjoy the comfortable cabin altitude of an airplane flying thousands of feet 
lower. 


fer 


ca 


P,; RE. AY UY, RIZE: D light twin business aircraft 
7s Rebate Shaka eke es ts THE Nit ain 
SUPERCHARGED 


ALIMTCRUISER 


With All-Weather Air Conditioning 


OPTIONAL LAVATORY COMPARTMENT AND 
EXCITING NEW INTERIORS 











Write for 
Aero Commander's new 
“Tailored for Business” 
' PI j 
Lease Finance Plan Deluxe airline-type reclining ; New control quadrant and panel 
choirs with ftuck-awoy orm rests for greoter operationa efficiency 


TULAKE S ALRPORT . BETHANY, OKLAHOMA 
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ANSWERS 
FOR j Be, 
| | 


PROM PT HYDRAULICS, PNEUMATICS, FUEL UNITS—these are Com «Air's special- 


ties. We can solve your problem from start to finish, or start at any stage you 
require. Come Airis an experienced and integrated division of A*eS«R Products 


Corporation, one of America’s foremost specialists in super-precision metal- 

PRECISE! working. Our facilities are complete—research, design, and precision manu- 
° facture—any or all are at your immediate command. Or, perhaps we already 

produce the very component you need—a valve, cylinder, or accumulator 


ideally suited to your industrial or military requirement. Call on us now for a 
prompt answer to your most difficult problem. 











HOT AIR SHUTOFF VALVE, Part No. 2172 


Fully qualified 

Weight; .95 Ib. for %4-in. tube size € 4] Tt & a i i 
Operating pressure; 4 to 100 PSIG 

Operating temperature; — 65° to + 400°F, 

Operating voltage; 18 to 30 VDC PRODUCTS 


Current drain; 1 amp. at 28 VOC 1201 RIO VISTA AVENUE - LOS ANGELES 23, CALIFORNIA 


A DIVISION OF A.S-R PRODUCTS CORPORATION 





DESIGNERS AND MANUFACTURERS OF HYDRAULIC, PNEUMATIC, AND FUEL CONTROL EQUIPMENT 





Missile Firm Closes 
For Lack of Contracts 


Detroit—American Motors is closing 
its Special Products Division as an “un- 
economical” operation. 

“We hired a nucleus of competent 
missile people and tried for three years 
to obtain a contract worthy of the 
name,”” President George Romney said. 

We contacted every known procure- 
ment agency. We had the excellent 
plant and production facilities of the 
Hudson Motor Car Co. to offer. It is 
mv firm conviction that we were by 
passed because of an unfounded lack of 
onfidence in our stability as an organi- 
zation.” 

Only defense contract that American 
Motors is still actively pursuing involves 
the “Mighty Mite,” a jeep-like minia- 
ture vehicle designed for use by para- 
troops. Prototypes are currently being 
tested by the Marine Corps. 


Rocketdyne Building 
. ™ . . 

Engine Service Unit 

Rocketdyne Division of North 
\merican Aviation has broken ground 
for its service in Canoga Park, 
Calif 

Facility will house division’s service 
unit under direction of James Broad 
ston, will have 132,000 sq. ft. of office 
ind assembly area, will cost $14 mil- 
lion. Some 1,000 persons will work at 
facility which will support Atlas, ‘Thor 
ind Jupiter engine programs 

Center will have three-part organiza 
tion, factory-to-field spare parts group, 
field engineers and overhaul plant 
Center will have new operating basis 
for support of rocket engine programs 
AW Nov. 25, p. 86), emphasizing 
speed in overhaul and modification ac 
cording to customer specifications. 
Completion is scheduled for fall of 
this year. Center is being built with 
ompany funds 


center 


Army Evaluates Cover 
For Corporal Missile 


Plastic missile cover developed for 
the Army for the Corporal missile has 
ompleted over 14 mouths’ field testing 
it White Sands Proving Grounds. 

Called the 103 cover, and made from 
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L-10-1l' cover material, it is said to be 
lighter in weight, faster and easier to 
put on than any cover yet developed 
The three section cover weighs less than 
50 Ib. and can be put on the missile 
while it is on the erector in either the 
ground level or vertical position. Re 
movable with one main zipper, the 
cover can be removed from the missile 
while it is in firing position in less than 
45 sec. Built-in ove! 
hatches aid in field adjustments and 
maintenance. 

Aircraft and field electronic equip- 
ment covers have also been developed 
from L-10-T material. Unit is manufac 
tured by Airconductors, Gardena, Calif. 


doors access 


. . . Xe 
Missile Devices Firm 
Extending Operations 

Micronics Division of Elgin National 
Watch Co. will extend operations of 
its Chatsworth, Calif., research and d 
velopment plant to include custom pro 
duction as well as design of guided m 
sile and aircraft 
specializes in high precision compo 
nents for the military. Lincoln, Nel 
plant, now to be ibandoned, former! 
handled production of Chatsworth d 
sign. Micronics Division work will also 
be done at the company’s new plant be 
ing built near Palatine, Ill 


devices The plant 
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milestone in welding history . . . 


ance! 


REPORTED FROM THE FIELD! 


STAR machines give you: 


510 


industries. 





DAY TEST: 


+910 


it's a RECORD! 


We knew they were good . . . the trade knew they were 
welding engineers knew they were good. But 
nobody was prepared to forecast that the new Miller 
line of GOLD STAR welders would erect a startling 
in welder perform- 


In August, 1956, Miller began production on a 
new completely sealed semi-metallic rectifier. The date 
proved to be significant in welding circles. For oe. 
days later NOT A SINGLE FAILURE HAD BEEN ~°Sj¢ 


A new transformer design teamed with the revolu- 
tionary completely sealed semi-metallic rectifier led 
to the introduction of the Miller GOLD STAR series 
of rectifier type dc and combination ac-dce machines. 


Today, weldors everywhere agree that Miller GOLD 


a. The best welding current ever produced, 
“ab. Record-making dependability. 
The A%G day test was made on thousands of Miller 
GOLD STAR welders working under every conceiv- 
able condition—indoors—outdoors—in hundreds of 


¥ Here indeed is an all-time record for welder and rectifier reliability, 


* 
- ELECTRIC MANUFACTURING CO., INC. 


APPLETON, WISCONSIN 
distributed in Canada by CANADIAN LIQUID AIR CO., LTD. Montreal 





Arithmetic and 
control unit 


Magnetic drum 
storage unit 


Clock generator and 
power supply unit 


input-output unit 


The Importance of 
DIGITAL TECHNIQUES 


Digital techniques constitute one of the important devel- 
opments which have made possible the recent advances in 
computers and related equipment for computation, data 
processing, and industrial and military electronic control 

Digital computers for scientific computation range from 
small specialized units costing a few thousand dollars, to 
large general-purpose computers costing over a million 
dollars. One of these large computers is a part of the Ramo- 
Wooldridge Computing Center, and a second such unit is 
being installed early this year. 

Electronic data processing for business and industry is 
rapidly growing based on earlier developments in electronic 
computers. Data processors have much in common with 
computers, including the utilization of digital techniques. A 
closely related field is that of industrial process control. To 
meet the needs in this field, Ramo-Wooldridge has recently 
put on the market the RW-300 Digital Control Computer. 

The use of digital techniques in military control systems 
is an accomplished fact. Modern interceptor aircraft, for 
example, use digital fire control systems. A number of Ramo- 


Wooldridge scientists and engineers have pioneered in this 
field, and the photograph above shows the RW-30 Airborne 
Digital Computer. 

The RW-30 is an example of what can be accomplished 
through the application of digital techniques in conjunction 
with modern semiconductor components. It performs com- 
plete mathematical operations, including multiplications, at 
the rate of 4000 per second (as fast as large scientific com- 
puters). Yet it occupies only 4.19 cubic feet, weighs 203 
pounds and uses 400 watts power. It is packaged in four 
separate units to facilitate installation in aircraft. The mag- 
netic drum memory has a capacity of 2607 21-bit words. 

The versatility inherent in digital techniques makes it pos- 
sible for the RW-30 to handle such varied military aircraft 
problems as navigation, armament control and bombing, and 
combinations of these problems, without changes in the 
RW-30 itself. 

The RW-30 also serves to illustrate the balanced integra- 
tion of systems analysis and product engineering which is a 
principal objective at Ramo-Wooldridge. Similar programs 
are in progress on other airborne and electronic control sys- 
tems, communication and navigation systems, and electranic 
instrumentation and test equipment. Engineers and scientists 
are invited to explore openings in these fields at Ramo- 
Wooldridge. 


The Ramo-Wooldridge Corporation 


LOS ANGELES 45, CALIFORNIA 


S730 ARBOR VITAE STREET * 





TITAN ICBM fuel tanks are shown being prepared for weld fabrication by automatic mill- 
ing machines. Photos hint at the large size of the missile being built by the Martin Co. 


How Titan Fuel Tanks Are Welded 


Largest precision welding tool instal 
lation ever engineered in this country 
is now in operation at the Martin Co., 
Denver, Col. Specifically designed for 
the construction of the ‘Titan intercon 
tinental ballistic welding 
cquipment was engineered by the Ma 
hine Welding Department of the Air 
Reduction Co., New York, N. ¥ 

Included in the installation are fix 
tures, rotation devices, loading mechan 
isms and other parts of the welding 
machine tool s welding heads, 


missile, the 


such 


custom-engineered by 


remote controls and welding power 
sOUTCES 

Heliwelding, an inert gas arcwelding 
process, is the method used in weld 
fabricating the aluminum 
the missile fuel tanks 

Fechnician in lower photograph is 
nspecting the weld while the auto 
natic Operation 1s in progress 

Ihe Martin installation is one of 40 
Airco’s Machine 
Welding Department since its incep- 


tion in 1955 


sections of 





FIRST photos released of fabrication of the Martin Titan, being built for Air Force, show 
“orange peel’’ sections being arcwelded to form part of missiles fuel tanks. 
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New Aeroquip Strap 
with Ratchet Buckle 


FOR AIRCRAFT CARGO CONTROL 


At Lockheed Aircroft 
Corporation, the new 
Aeroquip 5000 Ib. 
Ratchet Buckle is used 
to hold the forward 
flight section of the prop-jet Electra on a 
rolling platform during production stages. 
An easy-tensioning and quick-release buckle, 
it actually takes up to 4 feet of slack under 
introduced load, and at the some time, 
introduces a tension that can reach up to 
500 Ibs. Operates as a miniature winch . . . 
con be used with any length webbing. 
There are all kinds of manufacturing and 
cargo applications. Return the coupon for 
full information on this and other types of 
cargo control strap assemblies. 





Aeroquip Track and Fittings 
Speed Plane Load Conversion 


Many of the world's leading airlines use 
Aeroquip Track and Track Fittings to provide 
fast, easy passenger-to-cargo conversion, 
and to meet variations of load and pas- 
senger density requirements. 


Gos ral 


LOGISTICS 


r 
j P.O. Box 1071-M, Pasadena, Calif. 
j Please send information on: 

| Ratchet Buckle 


Track and Trock Fittings} 
I wame - 
— 

| COMPANY 


| appress_ 
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Reliability . . . one of the electronics industry’s most press- 
ing problems. Today, a system must not only work effi- 
ciently—it must often perform operations under highly 
adverse conditions. 

Hughes Products, the commercial activity of Hughes, 
markets a wide variety of reliable systems and components 
to industry .. . ranging from semiconductor devices, elec- 
tron tubes, instruments and electro-mechanical components, 
to control systems. In order to establish tight quality con- 
trol, all functions—research and development through man- 
ufacturing—are performed by Hughes Products personnel. 

One important phase in producing reliable products is 
careful control at each step in the manufacturing process. 
The assembly of the tiny Hughes transistors shown at left, 


Precise evaluation of highly complex electronics armament systems 
requires that manufacturing engineers design and develop test 
equipment frequently as complex as the system being tested. 





Highly rewarding positions are now open for experienced engineers, 


including the areas of: 


Systems Analysis 
Semiconductor Applications 
Semiconductor Sales 

Solid State Physics 


Circuit Design 

Reliability 

Microwaves 

Computers 
Write, briefly outlining your experience to Mr. Phil Scheid, Hughes 
Personnel, Bldg. 17A, Culver City, California. 











WITH A LONGER LIFE-SPAN 


for example, is carried out under glass in a dust-free, mois- 
ture-free atmosphere. The care given these “incubator 
babies” assures the quality needed for reliable performance. 

Reliability is given high priority in every phase of the 
Hughes operation. Years of study and experiment—in re- 
search, development, and manufacturing—have given 
Hughes electronic armament systems, radar warning sys- 
tems, guided missiles, and commercial electronics products 
a reputation for high standards of performance under all 
kinds of conditions. 

The constant advance of Hughes into newer and more 
challenging fields benefits the present and prospective 
employee by assuring him an opportunity to progress with 


a leader in his field. 


Setting the stage for new product developments, the Hughes Re- 


search & Development Laboratories delve into basic theory. Here 


R&D engineers work with a slot-array microwave antenna. 


Creating a new world with ELECTRONICS 


HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo 
and Fullerton, California 


Tucson, Arizona 
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CATAPULT crew prepares F8U-1 for launch from catapult No, 3 amidst steam caused by previous launch from catapult No. 4. 


F8U-is Begin Duty on U.S.S. Saratoga 


By Erwin J. Bulban 


Aboard U.S.S. Saratoga—Some 3,500 
officers and men of this 60,000-ton 
plus supercarrier are battling a host of 
problems preparing for eight months 
of duty guarding the vital Mediterra 
nean waterway, only 40 min. distant 
from Russian jet bases 

During a week at sea some 250 mi. 
off the giant carrier basin at Mayport, 
I'la., crew and airmen attempted to 
prepare for a stringent Navy opera 
tional readiness inspection planned to 
test whether the Saratoga and the ac 
companying U.S.S. Essex were ship 
shape to replace the U.S.S. Forrestal 
and U.S.S. Randolph in the Near East 


Carrier Problems 


Among the problems facing Adm 
Clifford S. Cooper, commander of 
Carrier Division 6, and Capt. Alfred 
R. Matter, commander of the Saratoga 
e Low experience level of the crew, 


' 


hands running some 30% to 50% 


in many departments and many having 
no previous carrier duty 

e Need to break in a new carrier ait 
group, which VF-32, flying 
the first fully operational squadron of 
Chance Vought FS8U-1 Crusaders to 
come aboard a carriet 

e Unseasonably — cold ind stormy 
weather which riddled the planned 
heavy flight training and indoctrina 
tion schedule 

In addition to VI-32’s Crusaders, 
the 77 aircraft of Carrier Air Group 3 
aboard Saratoga (CVA-60) include 
McDonnell F3H-2Ns of VF-31, Doug 
las A3D-2s of VAH-9, Douglas A4D-1s 
of VA-34, Douglas AD-6s of VA-35 
and a handful of AD-5Ns and AD-5Ws 
of VAW-12 and VAAW-33 and Grum 
man F9F-8P Cougar photo planes of 
VFP-62. 

On Essex is Air ‘Task Group 20] 
comprising F3H-2Ns of VF-11, North 
American FJ-3s of VF-62, Douglas 
A4D-2s of VA-83, AD-4s and AD-6s of 
VA-105 and North American AJ-2s of 


includes 


VAH-7 along with some AD-4Ns 
VAW-12 and VAAW-33. AJ-2s ar 
tankers used to refuel combat air patr 
planes and were scheduled to stand b 
for emergency refueling 

Performance of the Crus 
ahead of all other fleet fighters in rang« 
speed and altitude capabilities, Adm 
Cooper noted, adding that the FSt 
teamed with the Navv’s Sidewindc 
infrared homing missile is a 
Crusaders on the 
Sidewinders 
either side of the 
behind the cockpit This type ot 
mounting chosen by Chane 
Vought because it preserves the integ 
rity of the thin wet (integral fuel tanks 
wing; also, closer location to the ai 
plane’s center line provides improvec 
initial aiming, company personnel 
noted 

High cost of modern fighters limits 
numbers that can be procured under 
current budgets; their size 
the number that can be 


ider 


terrin 
Sara 

Ca h 
fuselags 


instrument.” 


toga carry two 


racks on 


Was 


ilso limits 


] 
Carried even 
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on large carriers such as the Saratoga- 
s a result, VF-32’s 12 F8Us repre- 
sented total squadron strength, and no 
spares are aboard. This requires that 
the airplanes show a good reliability 
record. Even under the handicaps 
encountered operating the first week 
iboard the carrier, VF-32 maintained 
1 good availability, only two of the 
Crusaders being out at any one time, 
\vIATION WEEK was told. 

Systems are laid out to provide easy 
iccessibility; major portion of wiring 
from cockpit passes back along one 
side of the fuselage, hydraulic lines on 
the other side and they cross over in 
in easily accessible utility compartment 
behind the cockpit. Majority of the 
3,000 psi. hydraulic system’s valves are 
located in a compartment in the belly, 
forward of the main gear well. Instru- 
ment panel can be rotated forward 
permitting easy access to this critical 
iTea. 

VF-32 handled its Crusaders 
smoothly on the deck of CVA-60. 
Pilot? like the comforting feel of the 
high-powered J57 with afterburner, got 
iwav easily on waveoffs, “‘bolters” (tail- 
hook missing the arresting cables). 
Variable incidence wing also made 
catapult launch takeoffs seem smoother, 
the aircraft climbing away without the 
mushing apparent in othér types 

Crusaders and A4D-2 Skvhawks of 
I'ssex, latest types to join the fleet, are 
fitted with air-to-air-refueling probes. 
The Crusader’s is a retractable installa- 
tion housed in a streamlined bulge on 
the port side of the fuselage aft of the 
ockpit; the Skyhawk’s is a fixed, long 
xternal probe on the starboard side. 
Both types use AD-6s fitted with 
Buddy” refueling gear to stretch their 
range: in the case of the A4D-2, the 
Skvraider tanker carries sufficient fuel 
to provide it with almost full tanks. 


A4D Is Improvement 


A4D also is a distinct improvement 
of earlier attack types, such as F9Fs 
used for attack missions, according to 
Adm. Clifford. He noted that the Sky- 
hawk has improved bomb load and in- 
creased range over the F9F, also is 
easier to handle on the deck because 
of its smaller size. Latter point was 
readily apparent while watching plane 
handlers spot the aircraft; for one 
thing, the delta wing configuration per- 
nits close stacking of planes, leading 
dge to leading edge. 

Simplified cockpit presentation is a 
particular characteristic liked by pilots. 
One pilot pointed out as an example 
the oil pressure indicator—a printed 
presentation that tells him whether 
pressure is normal, too high or too low. 
Direct-reading gages are fine for the 
engineering types interested in compil- 
ing data, but carrier pilots are primarily 
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CREW of U.S.S. Saratoga, lined up for personnel inspection at sea, are viewed from off 
the port bow. Aircraft spotted forward include F3H-2Ns, F2H-4s, ADs and F9F-Ss 
A3D attack bombers are spotted aft. Tacan gear is visible atop radar mast. 


F8U-1 of VF-32 is refueled in flight by AD-6 of VA-35 demonstrating buddy system 
flight refueling. AD-6 carries three large external fuel tanks. 


FLIGHT deck crews are respotting the deck. F3H-2N Demon is visible behind three 
F8U-ls. Aircraft Nos. 208 and 204 are in position for catapult launch. 





“go-no go 


with 
g 


stated 
comments 
handled 


necrnecd simpl 
nswcr, he 
Pilot indicate that the 
Skvhawk nicely; one thing 
that requires ittention immedi- 
telv after landing is a tendency of the 
\irplane to go to the left, following the 
non-steerable gear 
left plus the tendency of 
verv lightly on the 


close 


frec-castering nose 


vhich rotates 


the airplane to ride 


SE ICAI 


Saratoga’s Catapults 
lor launching jets, Saratoga has four 
Bliss steam ¢ itapults, two 250-ft. C-lls 
n either side. of the forward deck, 
\0-ft. C-11 Mk.Is on the angled por- 
tion of the flight deck. Steam 
om the ship's boilers is stored in ac- 
firing 


two 


port 


imulators at 550 psi.; pressure 
upon the type of 
FSU, for example, 

smaller planes be- 


The A3D_ takes 


irl depending 


ro ft 
rcTai 


; d 
1unched 


} PSl 
| 


+ 


fully loaded 


70.000 Ib.. 


Thi ipacity gets the 

\3D bout 
p to 142 kt. at the end of the catapult; 
he FSU gets up to 180 kt.; the A4D, 
50 kt. A Regulus II guided missile, 
ne of which has been launched by the 
Saratoga, is shot off at 200 kt. Average 
it the end of the catapult is cal 
10 kt. above minimum 


which 


peed 
ulated at some 
quired airspeed 
Planes can be spotted on any of the 
four catapults, although normally the 
\3D is not from the No. | 
itapult, which is in line with the 
island, except during trials. Reason is 
that the retractable jet blast 
fences behind the catapults are de- 
single-engine types; pod- 
the A3D would blast 


launched 


rotating, 


igned for 
nounted J 
: 
ii island area 

Modified blast fences with three-sec- 
tion hinged gates, are planned for instal- 
lation to permit greater versatility in 
A3D, AVIATION 


> 


‘ 


unching the big 
\Weex was told 


Picket Duty 

Piston-engine AD-5s make normal 
takeoffs AD-5Ws of VAW-12 are 
used as radar pickets, extending the 
range of the carrier's normal warning 
radar gear. Primary mission is to alert 
the carrier to low-flying attacking air- 
craft trying to sneak in. under the car- 
radar; secondary job is anti-sub- 
marine. warfarc¢ Missions normally 
last some 34-4 hr., with the planes 
orbiting in their search patterns af ap- 
proximately 2,000 ft. One of the 
Navy’s largest units, VAW-12 has some 
150 officers and 63 aircraft, from which 
it supplies picket aircraft for all carriers 
serving the Atlantic fleet. 

Defense of the ship rests primarily 
with the fighter squadrons—-CVA-60's 
defensive armament is puny compared 
to its World War II namesake. 


rier’s 


even 
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F8U-1 Crusader from Squadron VF-32 takes “catshot” from port catapult of U.S.S. 
Saratoga. Variable position wing is visible in slow speed attitude. 


Plans call for replacing guns with sut 
face-to-air missiles 

With squadrons kept down to the 
minimum of aircraft and no 
spare planes carried, stocking necessary 
volume of spare parts to provide pull 
and-replace maintenance is one of the 
sorest problems on the giant carrier 


needed 


Aviation Stores Division of Suppl 
Department is responsible for airfram«¢ 
powerplant and all electronics spares 
in addition maintains inventory control 
of jet fuel, aviation gasoline and oils 
ind hydraulic fluids. 

Inventory, fuels and 
some $3.5 million. 


less oils, runs 


ORDNANCE crew services cannon of F8U-1 on hangar deck of Saratoga. Rack on side 
of aircraft above open access door is for Sidewinder missiles. 
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Thompson sets a new high standard of Extra-Landings Retreads have operated safely on 
reliability in retreads for heavy, modern prop more airliners flown by more airlines for more 
airliners. Design and construction of Thompson years than all other retreads. Thompson in its 
treads is based on the accumulated knowledge, three large, modernly equipped plants plus 
engineering skill and manufacturing experience airport delivery offices is conveniently located to 


of the world’s largest retreader. Thompson meet your needs promptly. 


THOMPSON (“Kicicst Jie oyooralion- 


18th and Minnesota Streets « Son Francisco 7, California eB International Airport « Miami 48, Florida * 530 Ray Street + Freeport, New York 
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MISSILE MOTORS FROM™ 


1 11,000-acre, company owned facility, 

of producing solid propellant. rocket engines of 

i power —engines thot may hold the key to our 
RBM ond ICBM missiles 

octurer of lorge solid propellant motors having 

nd flight-proven reliability required by 
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00% reliability has been proved 
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CHEMICAL CORPORATION 
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Indications are that storage space for 
pare aircraft material is a critical spot 
m even such a large carrier as Saratoga 

Aviation Stores Division maintains 
some 20 storerooms and has available 
dditional 20 storage spaces 


Inventory Difficulties 


But one of problems mentioned often 
mn discussions with the numerous 
nanufacturers’ technical representatives 
iboard was their inability to locate ma 
terial that had been brought aboard. 
One such representative told AviaT1on 
Week that to overcome this problem, 
he had personally supervised loading 
ind storage of his material and made 
up lists showing what tvpe of material 
was stored where, so that squadrons 
ould quickly find needed parts 

Representatives from Avionics Divi 
ion of BuAer packed their material in 
kits covering complete inventories fot 
various types of planes and personally 
supervised their loading. Inventories in 
stock were off-loaded, they said. They 
hope to introduce this system to other 
carriers. 

Attempt to meet heavy training 
schedules in preparation for operational 
readiness inspection was severely handi- 
capped by stormy weather, which also 
punctured plans for night flying opera- 
tions. 

In addition, low experience level 
of the flight deck crews slowed the 
pace of planned fiving. This was most 
noticeable the first few davs; near the 
end of the week operations were going 
noticeably smoother 

Ship’s officers said that by the time 
the ship arrived in the Mediterranean, 
in some three weeks time, the team 
would be developed to a high level of 
proficiency 


Inexperienced Personnel 


Aircraft handling officer noted that 
he had some 50% turnover in his 600 
personnel working the flight and two- 
icre hangar deck, and many had never 
scen an airplane land on a carrier. ‘This 
was noticeable at first in the time it 
took to get planes ready on catapults, 
cases of too many people moving in to 
do a particular job and then getting 
clear in an almost leisurely manner, 
further slowing operations. When an 
\4D lost a fuel cap on catapulting, 
deck crew was slow in getting to the 
‘irplane wher, after the landing, fuel 
poured out causing a momentary flash 
fire that nearly enveloped the entire 
plane 

lire hose snagged and was delayed 
in reaching the airplane, as was the 
pilot’s ladder. 

During this period of shakedown, 
harassed officers and manv crewmen 
were getting only three or four hours 
of sleep a day, in some cases slept on 
cots near their work 
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complete electronic 


and 
mechanical 
assemblies 


Encompassed in the scope of Erco’s manufacturing 
operations are standard and custom-designed electronic 
and mechanical assemblies. 

Long experience in the sheet metal and electronic 
industries has made Erco expert in both fields of 
endeavor. Illustrated above are two custom-built racks 
complete with electronic assembly ready for insertion 
into a trailerized* computer. These units are indica- 
tive of the precision electronic assembly and intricate 
metal working carried on at Erco. 

You'll find that it is economical to consult Erce for 
the design and fabrication of complete electronic and 
mechanical assemblies. Erco offers you two major 
advantages as an electronic and mechanical sub- 
contractor — advanced engineering experience and 
talent that has solved thousands of assembly prob- 
lems and — one-quarter million square feet of manu 
facturing facilities concentrated under one roof. 

Send Erco an outline of your problems in these 
fields or write today Dept. MS, Riverdale, Md.,for more 
details. They are given in the brochure “Erco — Pro- 
duction Facilities.” 

*Erco also built the trailer 
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WORLD'S FIRST 
VERTICAL TAKE-OFF 
AIRLINER 


A basic factor in the selection of these engines was their ability to provide power to the 


propellers for forward flight and compressed air to the rotor tip jet units for vertical flight, 
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ROBERTSON Aircraft Corp.’s VTOL prototype uses vectored slipstream, is powered by supercharged 340-hp. Lycoming GSO-480 engines. 


Robertson VTOL Makes Tethered Flight 


flight 


new 


Ft. Worth, Tex.—Tethered 
trials started here Jan. 8 on a 
vectored slipstream tvpe vertical takeoff 
and landing airplane designed by 
Robertson Aircraft Corp., a subsidiary 
of Acro Design & Engineering Co. 

Developed as a private venture, the 
ircraft is aimed at the military market 
shown to military rep 
resentatives. Designers sav thev are 
confident the test aircraft “will open a 
new realm in fixed wing aircraft flight.” 

Robertson VTOL is a four-place air- 

ift and has a high speed cruising 
range of about 1,000 mi. Robertson 
skipped the flving test bed stage and 


and has been 


has produced a prototype designed as an 
operational airplane 
It is powered by supercharged 340-hp. 
oming GSO4S0 engines and can be 
dapted to turboprop operation in the 
ture 


the VTOI 


tream and conventional controls. Ex- 


utilizes a vectored slip- 


tensive flap system used for hovering 
retracts into a low aspect ratio wing in 
configuration. ‘The aircraft em 
ploys a sliding flap, and all control 
comes from the double-slotted full span 
trailing edge flap 
Leading edge 
V TOL is a boundary laver device which 
provides trim equilibrium. This is a 
technique National Advisory Com 
inittee for Aeronautics advises for use in 
hovering and transitional flight. 


LUIS 


shroud used on the 
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ALL fuel and oil for four-place VTOL is carried in the tip tanks which double as end plates 


End plates increase cruise efhciency of the low aspect ratio wing in cruise configuration 


All fuel and oil for the VTOL is cat 
ried in the tip tanks which doubk 
mcrease cruise cihicienc 


end plates to 


of the low aspect ratio wing in crus 
conhguration 

End plates also improve characteris 
tics in ground effect, and carrving fuel 
and oil in the tips simplifies cooling 
problems 

Robertson Aircraft Corp. was formed 
in October, 1956. On the basis of his 


VIOL desig 
Robertson 
months later 
icquired contro 
and the 
Design research and 


compan 
| 


sidiar\ 

The VTOL projec 
research project. Aer 
vested about $20 


SO fal 
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Eimac Ceramic Tetrodes are the Best 
Approach to the Advantages of SSB 


The growing demand on available spectrum space 
makes single sideband operation increasingly attractive 
in aeronautical communications. SSB operation allows 
the same amount of intelligence to be transmitted in 
one-half the bandwidth required for conventional AM 
transmission. Longer range is possible with greater sig- 
nal-to-noise ratio and reduction of interference from 
other signals. Reliable communication with lower aver- 
age power in the final rf stage results in substantial 
reduction in total weight and cost of SSB transmitting 
equipment. 

A modern Class AB, linear amplifier is the ideal way 
to raise an SSB signal to the desired power level with 
stability and no distortion. Zero grid drive requirement 


minimizes driver stage design problems and eliminates 
distortion from this source. The 4CX250B, 4CX300A, 
and 4CXI000A shown above are especially well-suited 
for airborne use in Class AB,. operation. The 4CX5000A 
is ideal for high power ground station use. These tubes 
offer the high power gain, low distortion, and stability 
needed for Class AB, operation. And, each has perform- 
ance-proved reserve ability to handle the high peak 
powers encountered. 

Eimac ceramic design gives these tubes the com- 
pactness, ruggedness, and high reliability demanded in 
exacting aeronautical applications. 


Write our Application Engineering Department for 
a copy of the technical bulletin “Single Sideband”. 


EITEL-McCULLOUGH, INC. 


S A N B R UN O Ss - & 


FO RNC A 


Etmac First with ceramic tubes that can take it 


CLASS AB, SSB OPERATION 


4CX250B 
2000 v 
Ow 

325 w 


Plate voltage 
Driving Power 
Peak Envelope Power 


4CX300A 
2500 v 
Ow 
400 w 





Turbine Integration 
Challenge to Industry 
integration of 
form of 
najor chal- 
design, 
Ld. 
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turbine engines with som 
control is a 
transport 
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the Roval 
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boundar\ 


Lombard in- 
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e Certainty that impetus of the high 
cfhciency turboprop engine would 
freight rates to compare with 
] competitive cost 


en- 
ible «ll 


han 1g nn l 


road g 
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e High pressure ratio bypass turbojets 
eded for ran would 


ges above 500 mi 
on be announced 

@ Likelihood of 10° improvement in 
el consumption will be offered above 
hat of Boeing and Douglas jet trans- 
yorts 

e Without military 
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e Military nuclear 
listant prospects 


high en- 
airliners 


demand 
supersonic 
them out of 
number of 
aircraft 
ind 


vould commercial 
years.” 

have very 
commercial nu 

can be ruled out 

Discussing the integration of engine 
nd aircraft, Lombard echoed many of 
cently by 
Ltd 
iting a 
laminar 
This com 


ir aircraft 


ad\ anced re 

Handle 
been 

giving 


the idvantages 
Dr. Lachmann of 
Handle 


Page 


Page has opel 
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1 Vampire 


laver 
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believed to be g 
30.000 Ib 
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1S now 
civil aircraft 
flow wing 


on l 
a full 
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chord 
using 

Lombard that up to 100% 
ncrease in lift coefficient was possibl 
eading to a 
veight and 


stated 
3 reduction in = gross 
reduction in direct 
operating costs 
The jet 
5. has an 
20 $ 
factory lift-drag 
long range flights at these speeds will 
possibility, he 


when cruising at 
overall 


mbard said 


engine, 
efhcienc\ 
If a satis 
ratio can be achieved, 
come an economic 
id 

lo meet this requirement, he said, 
ircraft and engines would need to be 
optimized at this speed and landing 
ind takeoff requirements ignored 

lhe lift coefficient required 
would be met by a highly swept delta 


low 


le iding edge well 


high wing 


having a 
behind the Mach angle, 
loading with low skin fnction and 
minimum parasitic drag. Lift augmen- 
tation would be needed at takeoff; jet 
lift was proposed and had already been 
demonstrated by the Flving Bedstead 
made by his company. 

Lombard said that its development 
expensive and so was 
likely to delay such a scheme for years. 


fuselage 


would be very 
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CHINESE NATIONALIST pilots flying Republic F-84Gs are shown at bottom of a loo) 


THUNDER Tigers make a pass over field in air show, holding nine-plane diamond formation 


Chinese Fly Nine-Plane Diamond 


sion ACTO 


Republic of China’s pr 
batic team, the Thunder ‘Tigers, is fh 
ing a nine-plane diamond formation of 
Republic F-84Gs. Organized in August, 
1954, the Chinese Nationalist pilots 
made their first off-island appearance in 
December of that year participating in 
an Aviation Week air show in the 
Philippines. In 1956 the team came 
back to the Philippines, having in 
creased its diamond an original 
four planes to six. Public reaction to the 
$1X plane formation was enthusiastic, but 


from 


when the Nati 
other 
diamonds, the 

It \ at thi 
l igers developed 
Making 


against other 


tcams 


third app« 
ri 
in the Philip 
pines on Dec. 15, 1957, the Thund 


ligers flew their 


diamond 
ance 


nine-plane formatio1 


through loops, barrel 
ind 
by a low pass OVCI th« 


up. Thei 


rolls, steep turn 
a bomb burst which was followe« 
field and a pO 
unusual performance dr 
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Now on the job.. 


BELLS 2,000th 
MODEL 47 HELICOPT 


Bell has built more helicopters than any other manufacturer. 
The 2,000th edition of the distinguished 47 model series, the Bel] 
Ranger, has rolled off the assembly line and joined the 
hundreds of other Bells at work for many of America’s best-known 

Watch companies. In the Armed Services, in business and 

“WHIRLYBIRDS”’ industry, it’s the most widely-used helicopter in the world. 

on TV .. consult For the Bell 47 represents 2,500,000 hours of flying 

your local paper for experience. .the equivalent of almost 300 years of flight time. 

time and station. It has stood not only this test of time, but has proven its ability 
in true-life tests of climate, altitude and terrain in 52 countries. 
From its military success on the battlefields of Korea, the 
Bell has gone straight to commercial success in hundreds of 
peace-time uses. In such fields as oil, manufacturing, 
construction, utilities and agriculture, as well as in defense work, 
the Bell is proving its worth, paying its way, many times over. 
And the Bell 47 continues to be lowest in initial cost, lowest in 
maintenance, longest in service life between overhauls 
..and most advanced in operational features. Look to the 2,000th 

Ye ‘ Bell, and the thousands that will follow, for continued leadership. 


CORPORATION 


SUBSIDIARY OF BELL AIRCRAFT CORPORATION @ FORT WORTH, TEXAS 





icclaim from the onlookers 
Ihe Chinese pilots fly line aircraft, 
aircraft in which they 
sionally engage Communist jets along 
the mainland coast. The planes are 
ombat ready, except that ammunition 
isually is removed from guns—an ex- 
cption when they perform 
locally at The pilots are mem 
bers of unit and have 


nthusiasti 


the same occa 


being 
| iwan 


1 combat many 


Nothing sp 
main 


duties besides acrobatics 
cial in the way of equipment o1 
tenance is given the team 

Capt. Sidney S$. Yahn, USAF, is as 
signed as Military Assistance Advisor 
Group Operations Adviser to the 
to which the Thunder 
He has flown approximately 500 hi 
with the Chinese pilots during the past 
21 months 


unit 


ligers belong 


Standardization. Closer Tolerance 


Needed in Production Calibration 


By Michael Yaftee 


Bedford, Mass.—One-miilionth of an 
i big difference in U.S 
Just how much this 
invisible line means to this country’s 

might was the theme of the 
Annual Meeting of the Dimen 
Standards and Metrology Divi 
American Ordnance Assn 
icld here at the Air Force Cambridge 
Research Center 

One-millionth of an inch is the high 
st accuracy which the National 
Bureau of Standards has been able to 
ilibrate and certify master gage blocks 
these gage blocks have served 
standards for controlling 
production tolerances to a_ten-thou 
sandth part of an inch. Until recently, 
uch tolerances adequately met the de 
and reliability 
ceded in weapon technology 

But the advent of new, high-per- 
formance detection and 


inch can make 
military capability 


militar 
13th 
ional 


m ofr the 


with 


lor VCars, 


reference 


mands for accuracy 


con- 


stand- 


weapon, 
trol systems has outmoded these 
rds 

l‘odav, th« control 
f production tolerances to within a 
inch 


demand is for 
hundred-thousandth part of an 
i his, in turn, means master gage blocks 
that can be calibrated and certified to 
me or two ten-millionths of an inch. 

maintain this reli- 
bility from the production line to the 
militar also means the estab 
lishment of field facilities with test 
quipment and measurement standards 


iccuracy and 


base, it 


having accuracies heretofore found onl 
n precision metrology laboratories. 


Programs in Progress 


Well aware of this need for greater 
precision, the than 300 metrolo- 
gists who attended the meeting wanted 
to know what was being done about it. 

For one thing, said A. V. Astin, di- 
ector of the National Bureau of Stand- 
irds, the Bureau is making good prog- 
ess on the development of the more 
standards required. Dr. Astin 

that bv 1960 the major 
national standardizing laboratories 
throughout the 
wave 


TNOTC 


precise 


believes 


world will 
length corresponding 


agree on 


using the 
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1 specinc energy transition in 

currently favored: the 
range line of krypton 5¢ is the ulti 
standards for 


pecinc atom 


mate ill length measur 
ments 

Nik inwhile, Dr 
need to inch 
imong the “three major English-speak 
ing and inch-using countries,” the 
United States, England and Canada 
Ihe fractional differences in the thre 
respectivels 2.540005 cm 
2.549999 cm 
confusion ind = inefhcienc during 
World War II in the exchange and 
mutual use of instruments 
and with today’s 
trend ising precision 


Astin pointed out, 


there 1s standardize the 


inches 


2.5399956 cm, created 


precision 
And 
toward ever inct 
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¥ future in 


components 


the inefhcienc\ 
compounded in the event 
terchanges. 

lo end this mix-up in measurement 
standards, Dr. Astin proposed that the 
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Snark Missiles on Production Line 


Snark intercontinental guided missiles take shape at Northrop’s Hawthorne, Calif., plant. 


Air Force’s first Snark squadron will be based at Presque Isle AFB, Me. 


of plus ry mint 
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THE ARMY H-23D eee 
‘HELICOPTER WITH TOMORROW BUILT IN 


=" 
3s, 


Design of the basic H-23 helicopter was largely governed by 
a doctrine of ruggedness. It has produced a dependable helicopter, 
with a record of safety unequalled in its class. 


Now, in the H-23D, a completely new 1000-hour+ drive system 

is introduced, seen as a major break-through in lower operating costs. 
A full-time 250 horsepower is available and, significantly, 

without “redline” restrictions warning of jeopardized service life. 
Thus, ruggedness has also afforded growth potential. 


In the H-23D, growth potential assumes a new importance. Its existing 
components are designed to accept even greater power increases 

for the future’s most challenging performance demands. Now, more 
than ever, the Army H-23 is an investment in tomorrow. 











HILLER HELICOPTERS PALO ALTO, CALIFORNIA 
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i part Im SONI 

Precise measurement is also very im 
yortant in the assembly of the smaller, 
nguided missile asserted Robert 
Leard of the U.S. Naval Ordnance 
lest Station. When a rocket is un 
uided, the matter of thrust alignment 

of the utmost importance. Whether 
the rocket is launched from ship, plane 
x ground ramp, it is essential that the 
thrust axis runs directly through the 
enter of gravity 


Air Force Measures Up 


Ihe Air Force has assigned respon- 
ibilitv for its calibration svstem to the 
\ir Materiel Command. Primarily, this 
nvolves the control of test equipment 
nd measurement standards used to sus 
tain accuracy and reliability of weapon 

tems 

Ihe importance of this work should 

readily apparent, declared Col. J. G 
Schneider, USAF, chief of quality con 

|. Recently, a flight of Strategic Au 

ymmmand tanker aircraft mussed its 

fueling rendezvous with a group of 
B-47 bombers, due to errors in naviga 
onal instruments introduced by faults 

st equipment. Imagine the cons¢ 
uences, said Col. Schneider, if that 
iscalculation had occurred on = an 
ctual combat mission requiring ex 
tended over-water flight 

\ir Matericl Command's responsibil 
tv does not extend to an At Force 
\issile test center such as the one at 
Patrick AFB. But it will cover opera 
tional missile bases when they come 
ito existence as well as radar stations 
nd regular USAF bases. In fact, the Ai 
Materiel Command plans to establish 

libration facilities at 200 bases The 
first center is already in operation at 


March AFB, Calif 
$25,000 for Each Base 


Col. Schneider estimated that it will 
st $25,000 to equip each base calibra 
tion center. Over the base facilities 
vill be Air Materiel Command preci 
on measurement laboratories located 

eight field offices in the continental 
United States known as Air Materiel 
\reas. These Air Materiel Area labora 
tories, which cost $300,000 cach to 
quip and are now operational, will pro 
ide calibration service to the base 
inits 

The standards at each Air Materiel 
\rea laboratory are calibrated once a 
ear with transfer standards which a1 
ilibrated by the Air Force standards 
ocated at the USAF depot in Dayton, 
Ohio. Dayton AID is in effect an Au 
l’orce Bureau of Standards 

The Davton Standards are certified 
for accuracy by the National Bureau of 
Standards once a year. To speed up the 
calibration cycle, Air Materiel Com 
mand permanently stationed a calibra 
tion detachment at the National 
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If your plans include— 


STRUCTURAL PANELS 
NAVIGATION SYSTEMS 

TEST STANDS 

RADAR ANTENNA 
MICROWAVE REFLECTORS 
TRANSIT BOXES 

MISSILE FINS 

ARMAMENT CONTROL SYSTEMS 


Consider these advantages of . 


LO], ie 4078) \ 1 =} 
STRUCTURES 


WEIGHT REDUCTION 
HIGH RIGIDITY 
SHOCK RESISTANCE 
FATIGUE RESISTANCE 


We can furnish you with complete 


SUB - ASSEMBLIES 


ready for immediate use 


For any technical structural requirement, we 
can supply you with a complete finished 
honeycomb structure component. Send prints 
for quotations, recommendations and samples. 





549-555 West 54th STREET, 
NEW YORK 19, N.Y. 
HONEYCOMB STRUCTURES DIVISION 


Write for this VALUABLE DATA 
BOOK covering technical 
aspects of sandwich 

design construction. 





4135GRADE 1025 GRADE 


* AMS - 6372 * MIL-T-5066 
choes aaghex * AN-WW-T846 


, ’ DETROIT, MICHIGAN 
LOS ANGELES, CALIFOR 





target...enemy tail pipes! 


The Navy’s new self-guided, air-to-air missile, 
“Sidewinder,” is so accurate that it can “home” in on 
and hit the tailpipe of a supersonic jet engaged 
in violent evasive action. Control fins for this deadly 
new missile are produced by the Aviation Divisions 
products ‘snd ‘capabilites of = of Kelsey-Hayes Co., Detroit 32, Michigan. 


the Aviation Divisions of 
Kelsey-Hayes, write for our 


new capabilities brochure 


Automotive, Aviation and Agricultural Parts *« Hand Tools for industry and Home 
17 PLANTS: Detroit and Jackson, Mich.; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, N. Y. (Utica Drop Forge 
& Tool Division); Davenport, lowa (Farm Implement and Wheel Division); Philadelphia (Heintz Division); Windsor, Ontario, Canada. 








Bureau of Standards Center in Boulder 
Colo., to monitor a standards exchange 
program between the Bureau and Ai 
Materiel Area laboratories In the 
future, each Air Materiel Area labora- 
tory will send its standards directly to 
National Bureau of Standards at 
Boulder for calibration in exchange for 
i set that has already been calibrated 

Complicated and costly 
giam appears, Headquarters USAF be 
ilso vital to national defense 
Materiel] Command 
its plans to impk 
ment the program. It seems, as one 
American Ordnance Assn 
narked, that national survival now rests 


block 


as this pro 


lieves it is 
ind has given An 


the go-ahead for 


member rc 


na master gage 


Rocket Researchers 
Registering Students 
Ihe Rocket Research Institute, Inc., 
has established a National Registrv of 
Student Rocketeers so as 


ind advise on a national level the safe 
preparation by students of rocket train 


to coordinate 


ng devices 

Students are requested to send to the 
Institute, school 
ittended and name of science 

Students making satisfactory progress 
will be invited, at the age of 18, to join 
the Rocket Research Institute. Addi 
tional information may be obtained by 
writing the Institute at 3262 Castera 
Ave., Glendale 8, Calif. 


name, address, age, 


teacher 


IAS, AAS to Present 
High Honorary Awards 


\cronautical ind tronautical 
wards will be 
tive evenings in New York City durin 
the last week in Januar 

Phe Institut of Acronautical 
Sciences will present its | 7 Honor 
Fellows Award, the highest th Insti 
tute. can bestow to William Littl 
American, and Bo K. O. Lund 
berg, Swedish 


Mr. Littlewood is 


presented on conscct 


wood. 


sident of 
Research, American Au 
lines. Mr. Lundberg is director, Aer 
nautical Research Institute of Sweden 
Presentation of the awards will tak 
place on Jan, 28 at the Hotel Sheraton 
Astor 
Ccuest 


vice pre 


.quipment 


peaker for the occasion will 
be Sen. W. Stuart Svmington 

Ihe American Astronautical Societ 
will present its Space Flight Award to 
Wernher von Braun, Army Ballist 
Missiles Agency, Huntsville, Ala., and 
the Melbourne W. Bovnton Award to 
May. David G. Simons USAF, Chief 
Space Biology, Aero Medical Field 
Laboratory, Holloman AFB, Mi 
Astronautical Society's awards will be 
Midston Hous« 


sociceti will be 


given on Jan. 29, at 
Guest speaker for the 
Welcome W. Bender, vice president 
and director, Research Institute for Ad 
vanced Study, the Martin Co., Balti 
more, Md. 


Rolls-Royce Bypass Engine 


Rolls-Royce Conway bypass engine has a military rating of 17,500 Ib. thrust with a 


comparatively low fuel consumption. 


A derivative of this engine will power Britain’s 


transatlantic jet airliner, fhe Vickers VC. 10 (AW Jan. 20, p. 41). 
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Gerotor pumps as a power source 
for hydraulic servo systems 


Some interesting new applicat 
Gerotor p ps nave been deve 
recent times in\ ng specialized 
lems in hydraulic servo systems 
One of these problems took 
marine serv ice 
anti-roll fin 
ship. This stabi 
affair and its p 
to the 
prompt, smooth, 
To do this job, the 
marine engineer 
developed a 
drauli¢c servo sys- 
tem and a Gerotor 
pump was select 
edad to work 

the sensing 
ments to pr 
control 
the main actua 

tor. Otherapplica Fig. | 
element pump 


where 


was deve 


conditior I sea 


nd positive, 


powe I 


Multiple 
tions of a simila 
nature have beer nade in the stee ng 
systems of bat if nd other heavy 
f hydraulic 
vice ) 


vesseis and the mm y? or 
pistons in other 

ex perience 

is yours fo1 ne 
Important advantages 
the Geroto pump fo 
plications. It is ¢ 
ment pump and 

power! flow fron 

ingg cycle to the 

types of pumps which ter 
at the low end 


Geroto 


The Gerotor pump is a forn 
gear pump—simple 

bas c ae SigT . (I 

parts). 


Common applications 
pumps lie in the 

to 1000 psi. The 

7) essure ' 
hydrau 


booster 


Technical information 
custom engines ng and 
ufacturing facilities a 
help you obtain the » 
your performance 
erational requirements, enve 
figuration and optimum | 
Your inquiry is 


W. H. NICHOLS CO. 


48 Woerd Ave., Waltham 54, Mass. 


specincat 


nvited 
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... recording satellite tracking 
signals — on 16 channels of 


SANBORN 
SYSTEMS 


difficult problems — and is one of the more elaborate phases — of 


_ tracking of IGY earth satellites poses some of the most 


the entire satellite program. The Minitrack tracking system, developed 
by the U.S. Naval Research Laboratory, receives the satellite’s signals 
and converts them for recording on 8-channel Sanborn oscillographic 
recording systems 

At each of ten stations in the Minitrack chain, two 8-channel 
Model 158-5475 Sanborn systems with 150-2900VA Dual Channel 
DC Amplifiers record the data. Of the 16 Minitrack variables fed to 
the Sanborn systems, five are timing information and tracking system 
performance data, the remaining 11 relating to the satellite’s position. 
Voltage analogs developed from phase angles of 5 signals will deter- 
mine position. Since the analogs vary from 0-60 volts at rates up to 
120 volts per second, with flyback from full scale to zero in less than 
1 millisecond, the high linearity of the Sanborn recording systems be- 
comes extremely important. Six more “position” channels will be used 
for digital recording — three for an “east-west” antenna pair, three for a 
“north-south” antenna pair. Because these recordings must be clearly 
readable to | part in 1000, each of the three channels will record tenths, 
hundredths and thousandths individually as shown in the actual digital 
recording of signals of the satellite transmitter carried in an airplane. 
To insure clean, easily read records, the Sanborn systems must record 
signals varying from 0 to 0.9 of full scale in a few milliseconds and 
recover from the transient in less than 15 milliseconds. The trace in 
the margin of the recording is serial coded timing information. 


Ask Sanborn for specific recommendations on your oscillographic 
recording problems. Short form folder, or complete 16 page catalog, 
available on request. 


INDUSTRIAL DIVISION 
SANBORN COMPANY 


175 WYMAN STREET, WALTHAM 54, MASS, 


+++ recording the answers to 
sadustrial design, 
ion and 


production 
field testing problems 


Flexible Sanborn “150” systems with inter. 
changeable plug-in Preamplifiers ore solving 
countless measurement and recording problems in 
industry. Basic odvantoges of these systems include 
clear, inkless recordings in true rectangular co- 
ordinates; 1° linearity; choice of 13 front ends 
including 1] plug-in Preamps; single to 8-channel 
systems; console or separate cose housing. For 
analog computer readout, extensive use is made 
of Sonborn “150” systems equipped with Dval- 
Chonnel DC Amplifiers (as used in the Minitrack 
equipment), and the compoct new 6- and 8- 
chennel “5490” and “5495” mobile console 
systems wth the 183 Programmer for avtomotic 
control of various sequences. 





91,000 hours and 3,000,000 miles 
WITHOUT AN ENGINE FAILURE 





.. that’s the extraordinary 
record of Franklin engines in 
Bell helicopters operated by 
Chicago Helicopter Airways 








Chicago Helicopter Airways has flown Frank- 
lin-powered Bell helicopters for 10 years in its 
pioneer helicopter air mail service in amassing 
this dramatic proof of Franklin engine reli- 
ability. These flights have carried more than 
24,000,000 pounds of mail. 96% of all sched- 


uled flights have been completed. There has Ag re Oo ole ad 


not been a single accident during the entire 


period. Over the years, precautionary landings ae 
have been made, but there has never been a oto y om 
case of complete loss of power. : 

Such phenomenal reliability is perhaps the 
greatest single reason why Franklin has built AIRCOOLED MOTORS, INC. 
more helicopter engines, by far, than all other SYRACUSE, N. Y. 
makes combined. 
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KEY OPENINGS 
ADVANCED WEAPONS ENGINEERING 


This Vought division is planning, analyzing 
and proposing new concepts in missile and 
fighter weapon systems. Here, tactical re- 
quirements are established for new weapons, 
feasibilty studies conducted, and proposals 
prepared. 
Select openings exist in both the Advanced 
Missile Technical Group and the Advanced 
Aircraft Technical Group. These are re- 
sponsible positions for engineering special- 
ists and for design engineers up through 
lead level. Following are requirements for 
5 openings which are typical of others in 
these groups: 
Electro-mechanical Systems Analyst. Aero- 
nautical, Electrical, or Mechanical Engi- 
neer (advanced degree preferred) with 8 to 
10 years experience in analytical design of 
guidance controls, flight mechanics, dynam- 
ics, Or comparative applications of applied 
math. To study advanced weapon systems 
for guidance, controls, autopilots. 
Radar System Engineer or Specialist. Aero- 
nautical or Electrical Engineer (M.S. pre- 
ferred) with at least 7 years experience in 
systems and/or design for radar and fire 
control. To make high-level studies of ad- 
vanced guidance and control systems. 
Advanced Weapons Staff Engineer. Ph.D. 
preferred, with at least 10 years background 
in guidance or navigation and control s¥s- 
tems. To develop completely new concepts 
in guidance, navigation, or control systems. 
Electro-mechanical Systems Engineer or 
Specialist. Aeronautical, Electrical or Me- 
chanical Engineer (advanced degree pre- 
ferred) with at least 7 years experience in 
autopilot, flight control, stability systems 
and inertial guidance systems and design 
work. To make high-level technical studies 
of various control and stabilization systems 
for advanced weapons. 
Advanced Weapons Engineer. Aeronauti- 
cal, Electrical, or Mechanical Engineer 
(M.S. desirable) able to develop methods 
for dynamic stability and stabilization stud- 
ies. To join in, or direct, studies in stabili- 
zation, dynamic stability, missile and air- 
frame configurations, and to make flight 
path and trajectory analyses. All in super- 
sonic and hypersonic range. 


AERODYNAMICS Some of Vought’s most 
vital and interesting problems are in gen- 
eral aerodynamics and automatic flight 
controls for hypersonic weapons. This work 
involves trajectory and configuration an- 
alyses, autopilot studies, control system 
synthesis and other responsible investiga- 
tions. Helpful in a number of areas are 
Vought’s low- and high-speed wind tunnels 
with a speed range from Mach .05 to 5.0. 
A limited number of additional specialists 
may find assignments to match their skills 
in Vought’s aerodynamics activities. These 
men may have general aerodynamics expe- 
rience, or a good background in automatic 
flight control systems. Illustrative of open- 
ings available are these 3 posts: 


tu’ ni- ty 


Autopilot Engineer. Aeronautical, Electri- 
cal, or Mechanical Engineer (M.S. desir- 
able) plus at least 3 years experience in 
stabilization, or autopilot and servomech- 
anism analysis and design. To assist in, or 
direct, autopilot studies and designs for 
supersonic airplanes and missiles. 


Aerodynamic Field Engineer. Aeronautical 
or Electrical E ngineer (M.S. preferred) with 
at least 2 years experience in stability and 
control of high-performance aircraft. To 
plan and follow flight test programs of 
supersonic missiles from a stability and 
control standpoint, and to extract aerody- 
namic derivatives from flight records. 
Aerodynamics Engineer. Aerodynamics En- 
gineer with Aeronautical degree or equi- 
valent and at least 3 years experience. To 
work on supersonic aircraft and missiles 
in aerodynamic analyses of performance, 
air loads, stability and control, or fluid 
mechanics. 


STRUCTURES Structures work at Vought is 
an interesting combination of research, 
analysis, design and test—a mixture of 
practical and theoretical problems. Model 
tests in wind tunnel and on rocket sleds, to- 
gether with high-speed digital computation 
are used extensively for stress, flutter analy- 
sis, and dynamic response calculations. 


At lead and staff levels in this activity, a 
few positions of responsibility are open. 
Especially attractive to men with solid back- 
grounds in applied mechanics or mathema- 
tics, or to men with wide knowledge of 
structural aircraft elements,are these 3 im- 
mediate openings: 


Engineering Specialist, or Staff Engineer. 
With Ph.D. in applied mechanics, plus 10 
to 12 years experience in dynamic analysis 
or similar work with emphasis on theory 
application. Especially desire applied math 
background with good engineering experi- 
ence. To consult on dynamic testing, flutter 
and vibration and, possibly, on 
aeroelasticity. 

Lead Dynamics Structures Engineer. Me- 
chanical, Aeronautical, or Civil Engineer 
with M.S., or B.S. in Engineering with an 
M.S. in Math. Also, 5 to 7 years experience 
in dynamics and analysis, flutter and vibra- 
tion, aeroelasticity and missile launching 
systems, structures design and testing. To 
direct small group of engineers in dynamic, 
flutter and vibration tests, and in stress 
analysis work. 

Lead Structures Test Engineer. Engineer 
(M.S. preferred) with 5 years experience in 
structures or related field covering power 
controls, hydraulics or hydraulic systems, 
and control systems. To direct groups of 
engineers in work on structural aircraft 
elements, components and complete air- 
craft, including test work and report writing. 


IN 4 ADVANCED ENGINEERING AREAS AT VOUGHT 


PROPULSION Vought is studying a number 
of advanced propulsion systems. They in- 
clude nuclear, solid and liquid fueled rocket 
components. They involve intensive investi- 
gations into internal aerodynamics, heat 
transfer and other problems. 


Additional skilled theoreticians and engi- 
neers are needed to advance these studies. 
For a few men whose skills have been highly 
developed — academically, or on the job — 
these openings offer pioneering experiences 
with an outstanding weapon systems man- 
agement team. Requirements follow for 4 
of these posts: 


Aero or Thermo Specialist. Aeronautical or 
Mechanical Engineer with advanced degree 
plus at least 7 years in propulsion system 
design, specializing in internal aerodynam- 
ics and heat transfer. Special consideration 
for Mach 4 and above flow study experi- 
ence. To lead complete studies in this spe- 
cialty as applied to new propulsion systems. 


Lead Propulsion Engineer. Aeronautical or 
Mechanical Engineer with advanced degree, 
plus 1 to 4 years experience in nuclear, 
solid and liquid rocket, or ramjet design 
To develop new propulsion systems using 
nuclear and/or rocket fuel components 
(solid and liquid). To carry design through 
preliminary stages and possibly assist pro- 
ject phases. 

Staff Engineer, Nuclear Propulsion. Acro- 
nautical or Mechanical Engineer, or Physi- 
cist with M.S., plus 10 years experience in 
propulsion system design, including 5 in 
nuclear development. Should be equipped 
to perform all technical design work in 
connection with nuclear propulsion systems. 


Propellant Analyst. Chemical Engineer with 
M.S. (preferred) or B.S., plus 5 years experi- 
ence in solid and/or liquid fuel studies. To 
develop propellants for unique power 
systems. 


To arrange for a personal interview, or for 
a prompt report on these or other current 
openings, return coupon to: 


C. A. Besio 
Supervisor, Engineering Personnel 


CHANCE VOUGHT AIRCRAFT, 


Dept. M-2 


Dallas, Texas 
Iama Engineer, 
interested in the opening for : 

Name 


Address 
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Vought Vocabulary 


/ 
€-con O: my : when round-trip missiles 
save taxpayers $102,950,000 


Most missiles land head-first — and, like a bomb, just 
once. This destruction is desired in a missile strike, but 
it makes development costly. Scores of missiles often 
are expended Before development problems are solved. 

Vought’s Regulus I and II reduce this expense by 
their dual application. Tactical versions of these guided 
missiles can strike head-on, with a devastating nuclear 
wallop. Test and training versions, used in development, 
can be recovered to fly again. 

One Regulus was flown and recovered 18 times... 
another made 16 successful flights. Six hundred recov- 
eries of both missiles have saved $102,950,000 and 
gained an inestimable quantity of technical data. 


Regulus I has armed submarines, cruisers and carriers 

with a nuclear punch since 1955. Regulus Il, with a 
range of more than 1,000 miles and able to exceed twic« 
the speed of sound, will join the Navy's underwater and 
surface Nuclear Fleet. 
Scientists and engineers: pioneer with Vought in new missile, 
manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-2 


JOUGHT AIRCRAFT 


INCORPORATES SPALL AbASBo, THEHKAS 





AVIONICS 


AIR-GROUND public radiotelephone, now undergoing evaluation in Midwest, enables airborne passenger to place or receive calls to or 
from almost any telephone in the world. Base station antenna (right), located in Chicago, links airplane with . 


Airborne Telephone Arouses Enthusiasm 


By Philip J. Klass 


Milwaukee—Public 
which 
businessman or 


air-ground _ tele 
enables an air 
borne airline passenger 
to place and receive telephone calls to 
and from almost any spot on Earth, is 
generating enthusiasm USCIS pal 
ticipating in evaluation tests. 

If the Federal Communications Com 
mission finds it possible to allocate the 
already con 


phone service, 


among 


channels in an 
gested radio spectrum, it seems certain 
that most airliners and business aircraft 
will be equipped so that their passengers 
can place and receive telephone calls in 
the air as quickly and easily as in then 
homes or offices 

lotal weight gf tht airborne equip 
“ment de veloped here by AC Spark Plug 
+0 Ib., including transmit 
handset, calling 


necessa;©y 


is less than 
ter-receiver, sclectiv¢ 
and antenna 


Although AC 


equipment cost is expected to be quite 


has not set an prices, 


modest 
Public 


is undergoing 


air-ground telephone service 
evaluation tests in a 
limited midwest area which includes 
major portions of Illinois, Wisconsin, 
Indiana, Michigan and Ohio under a 
one-year trial authorization by FCC. All 
air-ground contacts are made to one of 
two base stations. One, located in Chi 
cago, is operated by Illinois Bell Tele 
phone Co.; the other, in Detroit, is 
Michigan Bell (AW Sept 


ope rated bi 


90 


, p. 7 Because the air-ground 
radio operates in the ultra high fre 
quency (UHF) band, service presently 
is available only to equipped aircraft 
flving within line-of-sight range of onc 
of these base stations 


Speedy Service 


Placing a telephone call from aloft is 
hardly more involved than making a 
conventional long-distance phone call. 
Ihe charge usually is only shghtly more 
than for a conventional call. Tele 
phone call from an airplane can_ be 
“collect” or charged to the air 
calls originating on the 


made 
craft's 
ground cannot be made. “collect 

<Airborne passenger lifts the familiat 
telephone handset off its hook, depres 
scs a button on the handset handle for 


OWNCT; 


a couple of seconds (to “alert” base 
station operator), then releases it. Al- 
immediately a female 
nounces: “This is Chicago (o1 
Aviation Service.” 

Speaking at a normal telephone vol 
ume level, airborne then 
identifies his aircraft bv its assigned 
call number, airplane’s ap 
position, name, city 


voice an 
Detroit 


most 


passenger 


indicates 
proximate gives 
and phone number of party he wishes to 
talk to. Usually within a matter of 
10-15 sec. the call is completed, barring 
busy telephone circuits or other situa- 
tions encountered in ordinary telephon¢ 
SCTVICE 


Calls originating on the ground for 


passengers aboard an equipped airplanc 
can be made as quickly, providing au 
plane is fiving within line-of-sight range 
of one of the two existing base stations 

Partv on the ground merely asks long 
distance operator for Chicago or Detroit 
Aviation Services, gives the call number 
of the aircraft or otherwise identifies it 
Base station operator then uses selec 
tive calling system which flashes a light 
and sounds a chime or buzzer in the¢ 
airplane being called. 

Only significant difference in 
dures between air-ground telephone and 
regular telephone service is that the air 
borne passenger must press handset but 
ton before talking, it to listen 
However, this technique is quickh 
mastered and could be eliminated, if 
desired, by increasing equipment com 
plexity and cost, according to Arthu 
Runft, head of AC’s Commercial Elec- 


tronics Department 


proce 


release 


Evaluation Installation 
Total of 18 AC Spark Plug 


equipments have been installed for the 
one-year evaluation tests. This includes 
one on a Northwest Airlines Strato 
cruiser, another on a United Air Lines 
executive Convair 340, another aboard 
a Civil Aeronautics Administration ain 
plane. Remainder are on business or 
corporate aircraft, including a 
310 operated by Gran-Aire of Milwau 
kee in charter service 

In the several months that service has 


airborne 


Cessna 


AVIATION WEEK. January 27. 1958 








AVIATION SERVICE operators on the 


ground who take call, make connections via regular 


Bell System land lines to other party cither on ground or in similarly equipped airplane. 


becn mm operation it has been put to a 
umber of lor example 

¢ Ground Control Approach (GCA) in 
to Chicago Midway Airport, simulating 
failure of airplane’s normal two-way ail 


uses 


ground radio, made use of public ai 


ground telephone connected directh 
into GCA controller's room to receive 
talk-down instructions 

e Air ambulance service, carrving scri 
uisly ill passenger to Appleton, Wisc 
was able to telephone ahead to hospital 
ind arrange for ambulance to meet air 
plane at airport. Al Goodman, Gran 
\ire vice president and chief pilot, told 
\vIATION WEEK he also uses air-ground 
telephone to arrange ground transporta 
tion and for other special needs of his 
charter passengers 
e Up-to-the-minute 
have been obtained by pilots bi 
phoning directly to Weather Bureau 
forecasters when they encountered un 


weather reports 


tek 


cxpected bad weather conditions 

¢ International telephone call from 
Brazil to corporation executive's office 
executive was en route 
» Chicago in a company airplane 
quipped by AC Spark Plug. Call was 
juickly transferred and completed bce 
tween airborne executive and a business 
issociate thousands of 
on another continent 


was made whilk 


located miles 


iwa' 


Inflight Demonstration 


AviATION Week's reporter was given 
demonstration of the new air-ground 
telephone service in a Gran-Aire Cessna 
310. Flving 7,500 ft southern 
Wisconsin, reporter placed and com 


pleted calls to New York and Washing 


Ove! 
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ton as quickly as is customary for nor 
mal point-to-point calls. One call, te 
Cedar Rapids, lowa, encountered a bu 

Within of minutes a 
ind indicated the 
Chicag 


a coup 


chink 


ircuit 
flashing light 
urcraft was being called bv th« 


When 


ifs hook 


station the handset was 
removed from 
on the line 


Quality of transmission anc 


PASC 
the arty 
ception 


+ nol 


comparabk eg 
Nose 
canceling microphone used in the hand 
sect, made by Roanwell Corp., cffectivel: 
removes all engine noise from the 
borne transmission. Flving at 7,500 ft 

radio-telephone contact was maintained 
nately le 


is excellent 


point-to-point telephone se: 


ill 


it distances bevond approxi 


AIRBORNE radiotelephone, developed by 


handset and selective calling, antenna and FM 


mi. awav from the 
whose antenna 1 

540 ft itop the ia 
station 
field 


height 


on edge of 


User Reactions 
l* 
| 


» evaluate equ 
nd usefulness of 
Spark Plug has a 
im service test t 
each time a 
Information r 
mat uirplane loc 
onditions, how 
call, whether 
essfully, qualit 
nd details 
AVIATION \W EEK 
than 
them t 


pi 1s 


1 
Similial 


More 
found 
thei 
formance and _ the 
representative ( 
n communication 
work to talk or he 
exception groum 
lished within a fe 
urcraft wa 
tion rvice 1S a 
Ameri 

lans to set up a na 
Stations 

Spark Plug 
th 


equip 


withi 


\C 

equests ror 

po+rmne 
Runft 


nediate 


Llowever, c 


lanification 


Choice of FM 
New groun 
followi 
Radio 


icnts 
hM), 


made bi 
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DEATH in the Atmosphere! 


Infrared Systems, Developed by SERVO, 
Put Super-Sensing in Defensive and Reconnaissance Weapons Systems 


Is it a missile-killer, screaming up with its infrared terminal guidance fixed unerringly 
on the invading jet or rocket? Or is it a BAS (Battle Area Surveillance) drone, 

using infrared to relay to command headquarters the revealing live picture, day or night, 
of enemy disposition, actions, and concentrations? Or is it fire control against opposition 
surface forces—land or sea—based on the sure, unshakable direction of infrared sensing 


) 


Infrared intelligence is the fast growing key factor in the most effective use of modern 
weapons systems ...and Servo Corporation of America has produced more infrared systems 
for military use than anyone else in the world. 


Servo Corporation is equally outstanding in the development and production of ground 
support systems. Its exclusive electronics equipment for use in designing, building, testing, 
and control of missile systems is without challenge. Also setting new standards of 
performance in their fields are the SERVOFLIGHT UHF and VHF Quasi-Doppler 


Direction Finders for tactical air traffic control and electronic intelligence. 
IR Reconnaissance 


And Servo Corporation’s exclusive airborne DRT (Dead Reckoning Tracer) has no equal, 

anywhere. Aboard the Navy’s AEW picket planes, it traces out the position and 

Anti-Submarine Warfare direction of the aircraft at every moment during its flight. A light-weight version which 
includes automatic navigation features is being produced for the Air Force. 


IR Missile Guidance 


Battle Area Surveillance 

For full information on infrared systems, either components or complete weapons systems, 
IR Fire Control and on how Servo Corporation’s talents, experience, and capacities can assist in problems related 
to infrared, electronics, optics, and related fields—please call, wire, or write: 


Yoon SERVO CORPORATION OF AMERICA 
F(A “as Re 20-20 Jericho Turnpike New Hyde Park, L.1., N.Y. 


IR Bombing System 
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Yf T-E’s AuvroRer’ Provides 


§ Cold Junction Compensation 
For Many Thermocouples 


Ideal For Data Reduction Systems 
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. } { — C EXTENSION WIRES 


DETROIT base station antenna, located on : Ls i ta 
city outskirts, is 50 ft. high. 








for Aeronautics (RTCA) special com- 
mittee No. 78 in its report 128-57/EC- 
322, and specifications prepared by 
\eronautical Radio Inc 

Major reason for selecting kM overt 
implitude modulation AM) is its 
capture effect” which effectively locks 
in FM receiver to a transmitter despite 
inother transmitter operating at same 
frequency within line-of-sight range. 
This lower susceptibility of FM _ to co- 
channel interference permits the use 
of fewer channels, hence less radio 
pectrum. It is estimated that 40 to 60 
channels can handle aviation’s air- 
ground telephone needs for the next 
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For any test cell work where tempera- 

tures and other D.C. signals must be 

recorded together — as on multi-point 

recorders or data reduction systems 

—T-E’s “AutoRef” provides fast, accu oe 

rate cold-junction compensation for SYS™ 

the thermocouple circuits. In one, 

compact unit it gives you constant, pre-determined, cold-junction 
reference for many thermocouples — actually up to several hundred. 
Typically, cold-junction temperatures can be controlled to within 
+ 1°F. over a wide range of ambient temperatures. 


10-15 yr. 

Another advantage of IM is its rela 
tive freedom from static, propeller 
modulation and other adverse propaga- 


_ == wo = = & & 
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tion effects 


Equipment Details 


AC Spark Plug’s airborne equipment, 
designed for operating in the 450-470 
me. band, consists of a 20 w. transmit 





ter and a triple-superhet receiver with a 
one microvolt sensitivity. Both trans- 
mitter and receiver are fixed-tuned 
Thev are housed in a 4-ATR-size case 


which weighs 27- lb. including a small 


Besides its accuracy, the “AutoRef” offers tremendous convenience 
— saving both time and effort. Designed for panel rack mounting, it 
can be introduced anywhere in the thermocouple circuit — no matter 





inverter where thermocouples and instruments are located. Whenever tem- 


For present service tests, all 18 equip- 
ments are being operated on the same 
+54.95 and 459.95 mc. frequencies, onc 


peratures, pressures, flow-rates and other electrical and mechanical 
conditions are being recorded simultaneously, the “AutoRef” does 
away with the need for maintaining ice baths or making laborious 
correlations. It is available for all standard thermocouple calibra- 
tions. 


used for ground-to-air transmissions and 
the other for air-to-ground 

However, in any full-scale implemen- 
tation, each airplane transmitter-receiver 
would be pretuned to one pair of fre 
quencies, among the 40 to 60 available 


Write for Bulletin 81-C 


Thermo Electric 6.3 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 


l'o hold down airborne equipment cost 
ind complexity and to simplify airborne 
procedures, ground stations would be 
equipped with receiver which scans the 
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issigned spectrum, detects a call from 





ny equipped airplane, then automati- 
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Another example of SYSTEMS CAPABILITY at Sanders Associates 


Defense blindspot removed by 


DD A ee t New missile guidance system 


tracks targets unseen by other 


airborne systems. 


Developed under Army Ordnance sponsorship, this unique radar, 
“DARE,” is Sanders’ solution to the military problem of detecting and 
tracking low-flying targets obscured by the background of the Earth. 


DARE exploits Sanders’ capabilities in both systems and components. 
The same personnel who speeded this system through study and 
demonstration stages have contributed successive significant “break- 
throughs” in missile and radar developments since 1945. 


SANDERS’ “DARE” TEAM was headed by Design and production of key missile components has enhanced and 
William Morgan, Coherent Ground Sys- assured success of the DARE project. Sanders Associates is a well-known 
tem; Kenneth Dollinger, System Proj- creator and producer of hydraulic servos for steering and controlling 
ot Saar: — cone Ro missiles and antennas... rate gyros for stabilization and control 
eeker; Kobert Stetson, Hig ame - ++ microwave components for antenna and RF circuitry ... 

and Microwave Circuits. Bee ; “eet "a sh 

flexible printed circuitry for decreasing size and weight and 

increasing system reliability. 


Systems capability at Sanders extends in many directions. Research, 
development and production experience and facilities are geared to 
accelerated progress in anti-submarine warfare, fire control, electronic 
countermeasures, autopilot and industrial automation systems. 

Sanders Associates can find answers to your systems problems, too. 


500,000 SQUARE FEET OF FLOOR SPACE 

give Sanders Associates ample room 

for expanded research, development 

and production of electronic, electro-— 4 SANDERS ASSOCIATE 5, ne. 
mechanical and hydraulic components, 

sub-assemblies and systems... in inter- e . . . 

changeable metuies Gesinns ex sub- NASHUA, NEW HAMPSHIRE ® Inglewood, California @ Washington, D.C. 
miniature packages. 
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If you are planning the 
manufacture of stainless alloy 
assemblies, you should check 
our facilities and skills for 


BRAZING and 
PROCESSING 


Stainless Steel & Titanium 


You’ll find our up-to-the minute facilities 
and years of experience can help you in 
your stainless steel brazing and heat treat- 
ing. All three of our plants are equipped 
with pure dry hydrogen atmosphere fur- 
naces, and are manned by skilled engi- 
neers. They are also pioneers in the use 
of Nicrobraz, the stainless brazing alloys 
that have the strength and corrosion re- 
sistance of stainless steel at 2000° F. 








SINGLE antenna serves both transmitter 
and receiver in duplex operating mode. 





ally tunes ground station receiver and The 72-inch dia. hydrogen atmosphere furnace being ; 
4 lowered over a loaded furnace bell. Detroit plant. Wacuum-type furnaces are used in the 


transmitter to that airplane’s assigned Detroit plant for silver brazing complex 
frequency. = titanium alloy assemblies. Our fluxless 

If 40 to 60 pairs of channels must be | " process provides high joint shear strength 
divided among several thousand airline with no distortion, oxidation, or loss of 
ind business aircraft, it is obvious that ene ductility. Heat treating and degassing of 
25 or more aircraft will share the same titaniur: alloy parts is also done. Con- 
pair of channels. If two such aircraft | Brazed stainless steel and titanium alloy parts are tact us for more information. 


flving near the same base station both ae rene and bright and free of oxides. STAINLESS PROCESSING DIVISION 


seek to place a call simultaneously, one | = $< , inv C 
of them would have to wait. To avoid m WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 


this situation, AC has designed two 
pairs of channels into its airborne equip- PENNSYLVANIA: Bristol Pike, Morrisville, Pa., 
CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 


ment so that if one “circuit” is in use, 
the aircraft can switch to the second. - 


Existing Service 


Radiotelephone service operating in 
the 2,000 ke. band, originally set up 
for ship-to-shore communications, 1S 
being used today by an estimated 600 
uircraft. However, there are relatively 
few channels and this can result in a 
30-45 min. delay in obtaining an avail- 
able circuit. 

‘his is no problem for a slow-moving 
maritime vessel but a fast-moving. air- 
plane can be out of range of the coastal 
station before its call is completed 
Furthermore, the relatively low fre 
quency band of this ship-to-shore radio 
telephone is susceptible to diurnal 
noise and propagation variations 

The fact that some 600 aircraft are 
equipped with this service despite these 
limitations is an indication that the po- 
tential market for the proposed new ait 
ground aviation telephonc ScTVICe 
should number in the thousands of 





Proven Valve Performance 





. - is behind the development and precision production 
of this K-W high pressure air or hydraulic solenoid 
valve. Only minimum mounting space is required for 
this valve whose two closely spaced annular ports are 
seperated by face sealed “0” rings. Operating up to 3000 
psi. at 17 to 30 volts DC in a -65° to 165° F. ambient 
range, this is but one of many valve and solenoid appli- 
cations developed by Koontz-Wagner for the aviation in- 
dustry. If your problems include the need for design and 


uSCTS. 


Military Role Linked 
To Avionic Reliability 
Washington—Change in military 
practices as well as industry action 1s 
needed if reliability of avionic equip- 


ment is to be improved, an official of 
Hlughes Aircraft Co. warned here at 
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production of specialized.electro-mechanical devices, write: 


MANUFACTURING DIVISION 
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518 N. MICHIGAN ST. SOUTH BEND, INDIANA 








fly the polar route... 
No other business aircraft can! 


On November 10, 1957, a standard twin-engine pro- equipment,no auxiliary fuel tanks were carried. This 
duction model LEARSTAR was flown from PacAero’s 22 hour, 58 minute polar flight is typical of LEAR- 
assembly line in Santa Monica, California, over the STAR safety, performance and ability—approached by 
Frobisher polar route for delivery in Dusseldorf, Ger- no other business aircraft and matched by only three 


many. One stop for refueling was made. No special |§ commercial airliners. 


LEAR STAR is the only business aircraft in its class licensed in AIRLINE TRANSPORT CATEGORY CAR 4b. 


PACAERO ENGINEERING CORP. Ne 


A Subsidiary of Pacific Airmotive Corporation 
3021 AIRPORT AVENUE, SANTA MONICA, CALIFORNIA + EXmont 1-5281 





the recent National Symposium on Re 
liability and Quality Control. 

William W. Wooldridge, Hughes 
vice president and assistant general 
manager, cautioned that “‘some realistic 
thinking is essential on the trade-off 
between performance and _ reliability.’ 
He also called for an expanded 
government-sponsored research program 
in component development. In_ the 
past it has been “very difficult” to get 
money for component research and de- 
velopment until a definite equipment 
ipplication is in sight, Wooldridge said. 
“This is too late.” 

The Hughes official complained that 
manufacturers have a hard time getting 
government support for reliability im 
provement programs, despite the ac 
knowledged net saving in military 
maintenance costs which would result 
However, Wooldridge cautioned against 
the ,other extreme—reliability programs 
conducted without regard for cost 

Equipment reliability must compete 
for management attention with such 
other factors as schedule, performance 
nd cost. Until recently it has been 
dificult to express reliability in the 
quantitative terms in which schedules, 
performance and cost can be measured 
which explains, Wooldridge said, why 
it has not gotten the same management 
ittention as the other three factors 

Speaking of the new Defense Depart 
ment program to introduce reliability 
specifications and tests into new equip- 
ment contracts, Wooldridge said it r 
mains to be whether such _ tests 
in provide results which are represen 
tative of reliability in actual service use 

‘A prudent management,” Wool- 
dridge said, “‘will take a hard look at the 
degree of business risk involved in re 
liability specifications. There is the very 
real danger that too much monev and 
manpower will be tied up in demon 
trations to the detriment of the real 
ob, which is to improve equipment.” 
With experience, however, Wooldridge 
iid he believes that reliability will be 
another factor which manage 
ment can measure and control 

In-service reliability of equipment is 
it least partially bevond the control of 
the manufacturer, according to Wool 
dridge. He reported that data from ser 
ice operations shows that differences in 
reliabilitv experienced by different user 
variable 


differ- 


seen 


come 


groups 1S “many times more 
than can be accounted for by 


ences in the equipment itself.” 


Expansions, Changes 
In Avionics Industry 


Radio Corporation of America and 
\llis-Chalmers Manufacturing Co. have 


sect up an engineering staff group, 
known as C Stellarator Associates, to 
design and build a facility at Princeton 
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University for advanced research into 
controlled thermonuclear reactions. 
I'he Model C Stellarator, to be located 
at Princeton’s James Forrestal Research 
Center, is slated for completion in 
1960. 
Other 


mergers 


announced expan 
changes in the 


recently 
sions, and 
avionics field include 
e Controls Company of America has 
contracted to acquire Hetherington, 
Inc., maker of avionic switches, through 
1 stock exchange. 

@ Quan-Tech Laboratories is name of 
new company which will produce clec 
tronic instruments, power supplies and 
special purpose amplifiers. John M 
van Beuren is general manager. Com 
pany’s address: 236 Mt. Kemble Ave 

Morristown, N. J 

e General Precision Laboratory has 
opened new 22,000 sq. ft. engincerins 
building, its third major addition in 
the past two years, at its Pleasantville 

N. Y., headquarters 

@e Van Norman Industries, Inc., has 
formed new Electronics Division which 
will combine company’s former Insu 
line and Transitron subsidiaries under 
single management. Samucl K. Lackoff 
heads new division which will continuc 
operations in former Insuline facility 
in Manchester, N. H 

e Dalmo Victor Co., Belmont, Calif 

has formed new Electronic Svstems Di 
vision which will be headed by Glenn 
\. Walters, company vice president 

e Airtron Inc., Linden, N. J., has added 
40,000 sq. ft. of floor space, bringing 
number of buildings now occupied to 
seven, 

e Lundy Manufacturing Corp., Glen 
Head, N. Y., is building 14,000 sq. ft 
addition to housc icquired 
Rvan Industries producer of 
chaff countermeasures svstems 


its recenth 
Division. 


opened new 
Herrick 


@ Schweber Electronics has 
10,000 sq. ft building at ¢ 
Road, Mineola, N. 4 
eFlgin National Watch Co. 
opened new headquarters for its 
tronics Division in Elgin, Il 

000 sq. ft. building 

e Telemeter Magnetics, Inc., Los An 
geles, has acquired the Ferro-Magneti« 
Production Division of International 
Felemeter Corp. The new 
under the direction 
Rosenberg 


icquisition 


of Milton 


will be 
¢ Commonwealth Plastics Corp. 1 
cently opened a new Dielectric Products 
Division for fabricating avionic compo 
nents radomes, reflectors and 
similar reinforced plastic parts 

e Thomas Wilcox Associates, Inc., 
Washington, D. C., will offer technical 
consulting and public relations services 
to rocket and 

Founder, T. W 
Chief for Liaison and 
Air Force Office of Scientifi 


such as 


missile manufacturers 

\W ile xX is forme! 
Analvsis of the 
Research 


> Ultra-Precision Resolver—Variable-1 
luctance type resolver, accurate to within 
three seconds of arc (equal to angle sub 
tended by a baseball at distance of 
three miles) has been developed by Bell 
l'elephone Laboratories under Air |} 
sponsorship. Device has all 
on the stator, eliminating rotor slipring 
Models ar 
cd 


Precision Pr 


winding 


; 
1 


Ie ing 


ucts (4 


and contacts 
by Clifton 


Crystal Ball 


which 


semiconductor! 
totaled 
mately $143 million last vear, ar 

pected to reach $200 millon this 

ind $1 billion by 1967, according 
General Electric l ransisto 
currently ill electron 
cquipment produced, are expected to 
SU of cquipment 
7. Some type f 


transistors mav be selling for aroun 


> Cloudy 


industry sales, appt 


; 


estimates 


used in 12 of 


be used in over 
produced in 19 
19 onsiderab] 


tubes, Gene 


5 cents each by 


below price of vacuum 


klectric predicts 


> Copper-plating for Aluminum—S 
inia Electric has developed process for 

electroplating copper on aluminum stnp 

and aluminum wire in thicknesses rang 


from a flash coating to 0.002 in. p 


~ 


in 


NEW JOB for a 
SATISFIED CUSTOMER 


The aft-mounted retractable stairway p 
above, installed by PAC in an executive Cx 
240 for long-time customer Murray Corporation of 
America, is a concrete example of Pacif 
tive’s expert performance in all phases 
modification and maintenance 


tured 


nivair 
‘ 


First assembly of its kind ever built for a Convair 
240, the stairway was designed, fabricated and 
installed by PAC in only nine weeks. Major eng 
neering problems were successfully solved under 
under deadline conditions 

Corporate or airline operators with difficu 
unusual problems demanding superior engineering 
and production skills look first to Pacific Airmo 
tive. From Bonanzas to DOC-7s, PAC's ‘one-stop 
service means one stop at one location for any type 
of work on airframe, engines, propellers, accesso 
ries, radio, instruments or cabin interior, with a 
items coordinated to get the job out on schedule 


=3— 
PACIFIC AIRMOTIVE 


CORPORATION 


2940 N. HOLLYWOOD WAY, BURBANK, CALIF 
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rot ype 


already 


mast transport record 


These airlines alrea ly hat ¢ orde re d mode is 


BRANIFF 


test-flown 3 


$ hours, 


CONTINENTAL 


CUBANA 


First flight 


On December 20, 1957, the No. 1 pro- 
jet- 


a week ahead 


duction model of the Boeing 707 
liner made its first flight 
ol schedule. 

It is logical that America’s first commer- 
cial jetliner, the 707, should be a Boeing. 
For Boeing’s design and production 
skills, 


hacked by the experience gained in build- 


and vast modern facilities, are 


ing over 1600 multi-jet aircraft... more 


than any other company in the world. 


It was Boeing, back in 1952, that began 
construction of the prototype model of 


the nation’s first jetliner. Design ad- 


ahead of schedule 


vances, made possible by that proto- 
type’s three and a half years of test- 
flying, are incorporated in today’s pro- 
duction models 


to Boeing 707 


an advantage unique 


and 720 jet airliners. 


Early next year airlines will begin offer- 
ing luxurious Boeing jetliner service on 
U.S. and overseas routes. When airline 
customers step aboard a superb Boeing 
707 or 720, they'll 


vibration-free 


incredibly 
at 600 
miles an hour... in the most thorough- 
ly flight-tested aircraft to 


commercial service. 


enjoy 
smooth, travel 


evel enter 


SOEIMMG FO? op/ FAD 


of the Boeing family of jetliners: AUR FRANCI 


e LUFTHANSA @¢ PAN AMERICAN ¢ QANTAS e¢ 


SABENA e 


AIRINDIA © AMERICAN @ B.O.A.C, 


TWA ee UNITED ¢ VARIG 














ide for printed circuit applications 
Copper-plated aluminum can be tinned, 
soldered or formed without breaking 
the plating, Sylvania reports. Samples 
1¢ available by writing to Sylvania, 12 
Second St., Warren, Pa 


> Reverse Selcal—Calsel, which enables 
i pilot to call a specific ground station 
by pushing a button in the cockpit, 1s 
undergoing evaluation tests by Pan 
American World Airways on route be 
tween Fiji Islands and Auckland, New 
Zealand. Calsel is an adaption of Sel 
al, also pioneered by Pan Am, which 
nables a ground station to call a specific 
uircraft. Both employ the transmission 
of two pair of tones over the normal 
high frequency radio channel. With 
Calsel, pilot places call” to ground 
tation by push button, receives a signal 
vhen ground station is ready to talk 


> Dayton Avionics Convention Set— 
Cheme and date for the 1958 National 
Conference on Aeronautical Electronics, 
heduled for May 12-14 in Davton, is 
Avionics, Key to Airwavs Moderniza 
tion 


> Signed on Dotted Line—Recently an 
nounced contract awards by avionics 
manufacturers include 

e Telecomputing Corporation’s Bru- 
baker Electronics Division has reccived 
$446,484 Civil Acronautics Adminis 
tration contract for an air traffic control 
beacon interrogator and _ associated 
quipment for airport installation 

¢ Collins Radio Co. reports a $3.3 mil 
lion order from CAA for microwave link 
vstems to remote information fiom 
new long-range radars to Air Route 
lrafic Control Centers. New order 


rings total for such equipment to over 
$7 million 

e Lear has received production contract 
from Air Force for integrated cockpit 


lisplay and associated gyro references 
to be used on Republic F'-105 and Con 
ur F-106. Lear will produce systems 
ontaining a two-axis flight director and 
ittitude indicator, rate sensor, two-gyro 
master reference, azimuth control, pi 
lot’s compass control panel, third-gimbal 
controller and amplifier 


> CAA Buys New Radars— I exas Instru- 
ments Inc. has received $4.7 million 
ontract for 14 improved airport sut 
veillance radars to be known as ASR-4 
Radar will be able to cover area between 
4.000 and 27,000 ft. at 30 mi. range, 
in increase of 4,000 ft. over earlier 
ASRs. Radar will also have built-in 
ircular polarization to minimize pr 
ipitation clutter and improved moving 
target indication provisions. Each radar 
will provide four 16-in. scopes, one of 
which will serve as standby. First equip 
ment is scheduled for installation early 
in 1960 
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FOR RESISTANCE THERMOMETERS 
AND THERMOCOUPLE THERMOMETERS 


EACH SWITCH HAS “OFF” POSITION PLUS NUMBER OF POINTS LISTED. 


Switch Part Numbers 


Thermocouple 

Points Size Type 

2 > ag 1182 

3 a 1183 

a a 1184 

5 3” 1085 

6 3” 1086 

8 3” 10$8 

9 3” 1089 
10 - 10S10 
12 3” 10S12 
16 3” 10S16 
18 3” 10818 
20 + ad 10S20 
24 4” 27S82482 
28 4” 27S28B4 
40 4” 38S2C 


*3 Wire Resistance- 


Thermometer Type 


36SR2 
36SR3 
36SR4 
375R5 
37SR6 
37SR8 
37SR9 
37SR10 
37SR12 
37SR16 
37SR18 
37SR20 
38SR24 
38SR28 


*Resistance thermometer switches are provided with a 


sofety resistor on off position. 


SPECIAL SWITCHES 


No. 37S6C2, Four “4 Point and OFF” thermocouple 
switches combined in one 3” case. 
No. 9S5, Single Pole, Four Point Instrument Switch 


in 14%” round case. 


No. 4484, Six Pole, Double-throw In- 
round case, 
threaded 


strument Switch in 242” 


one hole mounting, %-32 


bushing. 


DESIGNED FOR TEST WORK AS 
WELL AS FOR PERMANENT IN- 
STALLATIONS. LEWIS SELECTOR 
SWITCHES ARE CONSTRUCTED 
WITH STURDY CONTACTS OF 
LOW RESISTANCE AND POSITIVE 
DETENT. THESE SWITCHES ARE 
SPLASHPROOF, DUSTPROOF AND 
ARE BUILT TO GIVE YEARS OF 


SERVICE. 


THE LEWIS ENGINEERING CO. 


NAUGATUCK, CONNECTICUT 





2” SIZE 





3” SIZE 





Manufacturers of Complete Temperature Measuring Systems for Aircrof? 










THERE’S A DIFFERENCE! 


(One is Garlock’s New Sponge Silicone Rubber for temperatures from —100°F to +500°F) 


The hand on the right holds Garlock’s 
latest development . . . Sponge Silicone Rub- 
ber. The other hand holds “ordinary” 
sponge rubber. Outwardly, they look the 
same, the difference is that Sponge Silicone 
will remain flexible at temperature ex- 


CROSS SECTION 


Cross Section of Garlock Sponge Silicone Rubber shows millions 
of non-connecting cells which provide natural insulation os well 
os low temperature flexibility to —100° F.... heat resistance 
to +500° F. 


(Gauntocx iN 


tremes, sheds water, resists adhesion of ice, 
resists tearing or abrasion . . . in fact, Gar- 
lock Sponge Silicone Rubber is the ideal seal 
for around airframe openings like doors, 
ports, bomb bays or hoods. 

Millions of non-connecting cells provide 
Sponge Silicone Rubber with a natural insu- 
lation which, together with the base ma- 
terial, make it able to withstand tempera- 
tures from —100°F to +500°F .. . and still 
remain flexible. Moreover, Garlock Sponge 
Silicone Rubber can be extruded, thick or 


THE GARLOCK PACKING 


thin, in a variety of forms with very low 
compression set. It’s available in sheets, 
round and odd extruded cross sections, or 
simple extruded cross sections for splicing 
into endless rings. 

New, soft Sponge Silicone is the latest of 
the “Garlock 2000” . . . two thousand differ- 
ent styles of packings, gaskets, and seals for 
every need. It’s the only complete line. 
That’s why you get unbiased recommenda- 
tions from your Garlock representative, 
Call him today! 


COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of our 30 sales offices and 
warehouses throughout the U.S. and Canada. 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints, Fluorocarbon Products 











New Terminal for Nairobi 


Nearly completed new airport at Nairobi, Kenya, Africa, is scheduled for March opening. 
Field reportedly will be equipped with all latest aids and will be able to handle modern 


aircraft at rate of one every three minutes. 


WHAT'S NEW 





Reports Available: 


Ihe following reports were spon 
ored by the Office of Technical Serv 
ices, United States Department of 
Commerce, Washington 25, D. C. 
Miniaturized Pulse Connectors—b\ 
J. H. Gesell, Federal ‘Telecommunica 
tions Laboratories for Wnght Air D« 
velopment Center, U. S. Air Force 
December, 1956: $1.25; 49pp. (PB 131- 
TO). 


\ Miniature, High Altitude, Constant 
Cooling Capacity Blower for Electronic 
Equipment—by L. Cromwell, Gray and 
Huleguard, Inc., for Wright Air Devel- 
pment Center, U. S. Air Force. April, 
1957: $1.25; 45pp. (PB 131184). 


Protective Shot Peening of Propellers: 
Part 3—Fatigue and _  Distortion—by 
R. F. Broderick, Lesselles and Associ- 
ites, Inc., for Wright Air Development 
Center, U. S. Air Force. June, 1957 
$2.75; 109pp. (PB 131273). 


Human Factors in the Design of Sys- 
tems—by H. W. Sinaiko and E. P. Buck 
lev, Naval Research Laboratory. August, 
1957: $1.50; 52pp.; (PB 131248). 

The Effects of ““Task-Induced Stress” 
on Man-Machine System Performance— 
by W. D. Garvey, Naval Research Lab- 
oratory. September, 1957: $.50; 12pp.; 
PB 131278). 


Ixxperiments on Vigilance One-Clock 
and Three-Clock Monitoring. Second 
in a Series—by H. J. Jerison, Wright Air 
Development Center, U. S. Air Force, 
nd,R. A. Wallis, Antioch College. 
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April, 1957: $1.00. 40pp.; (PB 131191 
Structural and Vibrational Characteris- 
tics of WADC S-5 Model Propeller 
Blades—by J. E. Carpenter and E. M 
Sullivan, Cornell Aeronautical Labora 
torv, Inc., for Wright Air Development 
Center, U. S. Air Force. June, 1957 
$3.50; 13] pp. (PB 131272 


Longitudinal Airplane Dynamics Wind 
Tunnel Test Equipment—by O. B 
Tufts, G. R. Durvea, Jr... R. C. Mac 
Arthur and A. H. Zimmerman, Cornell 
Acronautical Laboratory for Wright Au 
Development Center, U. S. Air Force 
Julv, 1955 $4.00; 245pp PB 121677 


Publications Received: 
Air Dates—by Air-Commodore L. G. § 
Payne—Pub. Frederick A. Praeger, Inc 
15 West 47th Street, New York 36, 
N. Y. $7 

\ chronological survey of the prin- 
cipal events in the fields of military and 
civil aviation, beginning 1783 and end 
ing December, 1956 


50: 565 pp. 


Svstem Engineering—by Harry H 
Goode and Robert E. Machol—Pub 
McGraw-Hill Book Co., 330 W. 42d 
Street, New York 36, N. Y. $10.00; 
SSlpp 

This over-view of the relatively new 
“system design” approach to the prob- 
lem of designing engineering equip- 
ment presupposes a mathematical back- 
ground of elementary calculus 


Boundary Layer Effects in Aerodvnam- 
ics—by National Physical Laboratorv- 
Pub. Philosophical Library, Inc., 15 East 
40th Street, New York 16, N. Y 
$12.00 

his book contains information of 
value to all engaged in aerodynamic 
research. 





pressurization 
problems? 


without 
air compressors or 
storage bottles 





OPERATE TURBINES 

For: APU & APS Systems 
Electric Generators 
Hydraulic Pumps 
Air Blowers 





+ 
. & MOVE PISTONS 
ea — For: External Store Ejection 
tea Missile Stage Separation 
Valve Actuation 
Hydraulic Accumulator 
Operation 


Other Mc/S/A products: 


Bete Sous, ners ll 


Write for bulletin or send in 
your specifications. 


McCormick Selph Associates 


HOLUISTER AilmPoRT/HOLUSTER. CAUIF 


Southwest Area Office Albuquerque, N Mexico + AMherst 8-818! 
LA. Representative... ... William Wahi Corp. + EXbrook 3-9219 
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A. ‘@) Smith's exclus Ve 


process shows way to conservation 


t 
° 


dale 


faa batee) Mil-tael k: 


Threlslel Mel mele 


A-286 alloy ring for a finger of flame 


Today, products are becoming increas- 
ingly complicated and costly. Further, 
there’s mounting pressure to put them 
into production in the shortest possible 
time. 

That's where E.D.O.S. (Engineered 
Designs for Optimum Structures) may 
fit into your picture — speed-wise, 
cost-wise 

This A. O. Smith process consists of 
precision forging and contour rolling 
' 

' 


ra 


followed by flash or fusion welding. With 
it, even the most difficult-to-work metals 
can be shaped .. . quickly fabricated in- 
to the parts you need with only mini- 
mum finish machining (in most cases). 
There's no wasted metal, no need for 
expensive successive machining opera- 
tions to “whittle” a part down to size. 
Parts cost savings of up to 70% have 
been reported. 

A.O. Smith’s 9,000-ton, single-action, 


|, E.D.O.S. applied to a jet engine case 


| 


At left is one of the four high 
nickel alloy blanks. At right, the 
blank after pre-forging 
Basic materials cost about 50% 
less than conventional processes 


same 


After pre-forging, each piece is 
rolled and re-rolled to attain the 
finai configuration 
has gone through initial rolling 


Piece shown 





showi 


Through 


precision-forging press is the only one 
of its size in the country. And their 
1,800-ton contour rolling mill is also the 
only one of its type and size in the 
country. 

Since World War II, E.D.O.S. has 
helped make A. O. Smith a major sup- 
plier to the aviation, rocket, missile and 
related industries. A. O. Smith products 
are currently helping to accelerate the 


VANGUARD project. 


Write for booklet describing A. O. SMITH 
facilities and capabilities. 


Also ask about 
ng of 16 mm color film 


) 


...@ better way 


‘ 
research <3% 


...and the 4 quadrants are 
flash-welded to form the finished 
part. Relatively small machining 
job still needed is done by the 
customer. 


Then, the pre-forged and rolled 
blanks are formed into quadrants. 





wow oo Rk eT tl Oe 
AERONAUTICAL DIVISION 


Milwaukee 1, Wisconsin 
A. 0. Smith International S.A., Milwaukee 1, Wis., U.S. A. 
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AERO DESIGN Alti-Cruiser is a pressurized version of the Aero Commander 680 Super. Production model should be ready by end of April. 


Alti-Cruiser Widens Pressurized Market 


By Craig Lewis 


Oklahoma City—Alti-Cruiser,  cur- 
rently the only American-built _pres- 
surized executive transport in produc 
tion, puts Aero Design & Engineering 
Corp. in a favorable competitive posi- 
tion. Alti-Cruiser will be available in 
four or six seat models, will go on the 
market this spring 

A customer who wants a pressurized 
cxecutive transport other than the Alti 
Cruiser will find his choice limited to 
e Surplus military aircraft, which usu 
ally require extensive modification, are 
cxpensive to operate and generally are 
larger than the customer requires. 

e Commercial transports such as_ the 
Convair 240 or 340 models, which 
generally are larger than required and 
ire more expensive to operate. 

e Morane-Saulnier MS-760, four-placc 
French executive jet transport to be 
marketed by Beech Aircraft Corp. for 
a package price of $210,000 (AW Jan. 
13, p. 28)—$26,250 more than the 
$183,750 price tag on the Alti-Cruiser 
e New light utility transports such as 
the 10-passenger turbojet Lockheed Jet 
star (AW Sept. 23, p. 29) or the 10-12 
passenger turboprop Grumman Gulf 
stream, priced at approximately $700, 
000 (AW Sept. 30, p. 29) 

Alti-Cruiser is a pressurized version 
of the Aero Commander 680 Super, 
and pressurization will permit the ait 
plane to make more practical use of the 
high altitude potential of its super- 
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charged Lycoming engines. First pro 
duction model should be ready by the 
end of April, and Aero Design hopes to 
sell 50 Alti-Cruisers this vear 

New airplane was the central theme 
of a national meeting of the company’s 
distributors and dealers here, where the 
announcement was made that a VTOI 
aircraft designed by Robertson Aircraft 
Co., an Aero Design subsidiary, has 
made the first flight by an aircraft of 
that type. 

Alti-Cruiser is essentialh Com 
mander with a combination. pressuriza 
tion, air conditioning and heating svs 
tem, plus some minor modifications 
Price includes an integrated communi 
cation and navigation package 


OSU 


Little External Difference 


Only external difference in the 
iirplane is the airscoop for the pressuri 
zation system in top of the 
and a split rear cabin window designed 
to accommodate a lavatory offered in 
the four-seat version of the Alti-Cruiser 
The light twin also comes in a six-place 
version without the lavatory. Both are 
the same price. 

Alti-Cruiser has exactly the same pet 
formance as the 680. Only difference 
is an empty weight of about 4,800 Ib., 
compared with 4,443 Ib. for the 680 
Gross weight remains 7,000 Ib. Exact 
empty weight is still undetermined 
since the prototvpe was headed for the 
scales when it crashed (AW Jan. 20, 
p. 34). 


new 


fusel ig¢ 


Pressurization system uses standard 
techniques and equipment tailored to 
\ero Design needs by Ted Smith, vice 
president research and development, 
and his technicians. System will pro 
vide a cabin differential of 5,000-7,000 
ft., giving a 9,000 ft. cabin altitude 


when the airplane is at 15,000 ft 


Rate of Pressure Change 


Cabin rate of pressure change is ad 
justable between zero and 2,000 fpm 
System has a cooling capacity of 13,500 
Btu. per hour and a heating capacity of 
52,000 Btu. per hour with the pressuriz 
ation equipment or 40,000 Btu. in ram 
alr operation 

\ir conditioning is provided on the 
ground when engines are running by a 
Switch on the main 
conditioning to 
takeoff; on the 


blower svstem 
converts the ai 


operation on 


geal 
ram all 
ground, the svstem can maintain 70 deg 
cabin temperature on a 100 deg. dar 
Pressurization system is powered bi 
two engine-driven variable delivery hy 
draulic pumps built by Stratopower Di 
vision of New York Air Brake Co. It 
takes about 10 hp. of each engine to 
Cabin supercharger 1s 


centrifugal com 


run the svstem 
1 Stratos 
pressor, and the supercharger hydraulic 


Grive motor is built by Sundstrand Avia 


singie stage 


tion 

Automatic cabin control 
equipment is an AiResearch product 
And a Stratos BUR-20 turbine boot 
strap cooling unit provides cabin cool 


pre ssure 
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building the: . 


+ 


structure for 
modern 











High-strength steel weldments 


that develop strength of more than 200,000 pounds wing attach fittings and engine mounts. Their 
per square inch have been developed through manufacture demands a high level of technology 
an intensive, four-year research program at Rohr and specialized manufacturing equipment. 
Present day advancements in the performance 
and speed of aircraft make this process vital for 
special components with very high load factors 
such as fuselage bulkheads, control brackets, programs at Rohr 


These high-strength steel weldments, now in volume 
production, are but one of the current structures 


AIRCRAFT CORPORATION 


Main Plant and Headquarters: Chula Vista, California; Plant: Riverside, California; Assembly Plants: Winder, Georgia; Auburn, Washington 





ULTIMATE capacity of Aero Design’s Tulakes A 


ing. Janitrol gasoline heater is the heat 
ing element in the system. All these 
components are integrated by a Barber 
Colman control system. A micropulse 
unit maintains a selected cabin temper- 
iture during either supercharger or 
ram air operation. 


Two Pressure Systems 


Cabin pressure is controlled by two 
independent systems, one of them an 
emergency system for safe operation. 
With the Alti-Cruiser system, pressuriz- 
ation and air conditioning can be 
scheduled and operated automatically, 
ilthough automatic controls can be 
ovetrriden. When the cabin altitude is 
selected, an indicator shows the maxi 
mum aircraft altitude under which the 
ibin altitude can be maintained. Rate 
of pressure change can be set anywhere 
up to 2,000 fpm 

Air conditioning cvcle has four com- 
binations. Flight automatic position 
means automatic operation of the 
whole system, and ram air position in- 
dicates automatic in-flight heater oper 
ition without pressurization. I'wo other 
are for supercharger opera 
tion of cooling and heating systems on 
the ground. Master switch provides 
positive control over system. The cabin 
cannot be pressurized when the switch 
is in “de-pressurized” position. Moving 
the switch to “pressurize”’ puts the sys- 
tem under the schedule preset on the 
cabin pressure controller. 

System includes a de-fog switch for 
control of evaporation on cabin win 
dows and a separate switch to energize 
the heater system for automatic control 
or to shut it off 


positions 
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By 


Acro Commander's slab-sided fuse- 
lage was beefed up to handle the added 
stresses of pressurization. Gage of cabin 
frames was increased, and pressure bulk 
heads were installed fore and aft in 
the cabin. Six bavonet latches and two 
hinges secure the door, and the cabin 
has double windows. Pressurization cost 
the airplane its emergency escape hatch 
rhere is no change in center of gravity 

Alti-Cruiser is equipped with a new 
instrument panel. Pilot and copilot 
panels contain identical sets of flight 
instruments, although the pilot's set is 
electrically driven and the copilot’s in- 
struments are vacuum operated. Center 
panel contains engine instruments and 
the airplane is equipped with a new 
aitline-type control quadrant 

Three radio packages will be offered 
Available now is the Wilcox Canari 
system, and Bendix and Collins pack 
ages will be supplied when they are 
available 

lo cut drag, the VHF antenna 
been incorporated in a vertical fin cap 
and omni antennas are in the wing tips 
Glide 


lhese 


has 


slope antenna is in the nose 
modifications have im 
proved performance somewhat, al 
though no measurement has been mad 


Double-Pane Windshield 


Alti-Cruiser has a double-pane wind 
shield with heat pumped between the 
panes for efficient defrosting, and there 
is a hydraulically driven wiper on the 
pilot’s side. Along with the pressuriza 
tion system, the Alti-Cruiser will 
have individual outlet emergency oxy- 
gen systems with a 22-cu. ft. capacity 

rhe new airplane will have contoured 


nay 


also 


irport plant is estimated in the range of 50-60 aircraft a month on three-shift basis. 


reclining seats. These new seats have 
padded armrests which can be folded 
into the back of the seat when they ar 


in the way 


Lifetime Battery 


Alti-Cruiser will be equipped with a 
lifetime nickel-cadmium batterv. Rad 
pack will cut into baggage space, costing 
about 25% of the baggage capacity of 
the 680 

Various 


m ide 


ements h 


land 


other 
luding 1 ctabl 
including retractable 


improv 
been 
ing lights in the wings and modification 
of cabin 
lighting 
Alti-Cruiser will 
rotating beacon 
New 
\ero Design distri 
different 


ind baggage 


> 


compartment 
be equipped with 
irplane wi ve handled 
under is 
igreement with the 
Distributors will have to send pilo 
maintenance personnel to the fa 
for special training, and they will hav 
factor Alti 


Station 


Hutor 


to maintain a 
Cruiser 
Distributors will 
hasers send a pilot, who must have 
ket with iu 
engine land rating, to Aero Design f 
pecial training. Distributors of current 
model 5601 wh 
don’t meet these rules will not be recog 
Alti-Cruiser dealers 
organizational trends at Aer 


app oved 
SCTVICC 
iso 


re quire th it p 


ommercial pilot tic It 


and 680 Commanders 


nized iS 
New 
Design which began under recommen 
itions of Ernst and Ernst 
consultants (AW Mar. 11, p. 97) have 
continued through 1957. Sales depart 
ment was the first target for reorganiz 
tion. R. J. White took 


president and director of sales, and the 


management 


OVCT aS VICC 
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Can you identify them? 


Know what they all 
have in common? 


The aircraft shown here form the vanguard 
of the wondrous new era of commercial and 
military aviation. Differing in size, design 
and purpose, these airplanes have on 
significant feature in common. All ar 
equipped with Bendix Automatic Flight 
Control Systems. And that should be proof 
beyond question that Bendix Automatic 
Flight Control Systems are the best answer 
to aviation’s needs of today—and the future 


1. Boeing 707—America's First Commercial Jet Air 
liner; 2. Convair B-58 (USAF)—America's First Super 
sonic Bomber; 3. Convair 880—High-speed, Short- and 
Intermediate-range Jet Airliner; 4. Douglas A4D-2 
Version (USN)—World's Smallest Jet Atomic Bomber 
5. Douglas C-133A (USAF)—Largest Operational Prop 
jet Transport; 6. Lockheed Electra— First American 
made Commercial Prop-jet Aijirliner; 7. Lockheed 
1649A--World's Longest-range Commercial Airliner 
8. Canadair CL-28 (RCAF)—Canada's Largest Sub 
marine Hunter and Killer; 9. DeHaviland-built CS2F-1 
(RCN)—Carrier-based Anti-submarine Airplane; 10. 
Canadair Cl-44—RCAF's Newest, Long-range, Strategic 
Prop-jet Transport 


Eclipse-Pioneer Division Condi” 


TETERBORO, N. J. 


District Offices: Burbank and San Francisco, Calif.; Seattle, Wash.; Dayton, Ohio; and Washington, 0.C.—Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y 
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sales department was expanded 

Tom Harris, former director of 
freight sales for American Airlines, was 
ippointed director of marketing for 
\ero Design last summer. Under the 
new setup, Harris heads a marketing 
committee which includes the com 
mercial sales manager, military sales 
manager and director of advertising and 
public relations. This committee coor- 
dinates sales efforts. 

Naming of Gene Charles as commer- 
ial sales manager in June headed the 
list of new sales appointments. At the 
same time, John W. Laister came in as 
ice president of operations to take 

er the production program. 

Last fall, one of the original backers 
of Aero Design, R. T. Ais, resigned as 
president, and that position was taken 
wer by George T. Pew, chairman of 
the board and a major stockholder. 


Production Facility 


Fire destroved Aero Design’s main 
production facility at nearby Tulakes 
\irport late in August. A new plant 
was alreadv under construction at Tu 
lakes at the time, and the firm began a 
gradual buildup of production in the 
new facility almost immediatelv. The 
new plant is now finished, and the first 
\ero Commander was completed in 
December. Laister estimates that the 
new factory has an ultimate capacitv 
in the range of 50-60 aircraft a month. 

Discussing sales prospects for 1958, 
Harris said that there is no reason to 
believe current business softness will de- 
press aircraft sales. He said that the eco 
nomic indicators important to the sale 
of executive aircraft still look good. 
Harris discussed a new, more positive 
sales approach adopted by Acro Design 
called time travel analvsis, and he urged 
distributors to adopt it as a means of 
showing businessmen that owning their 
own transport can be a prudent invest- 
ment and can increase profits 

This technique starts with a deter 
mination of the value of a company’s 
executives’ time. Then a survey is done 
to plot the commercial travel pattern of 
executives, determining length of haul, 
number who usually travel together and 
other factors. Aero Design then overlays 
1 picture of what an executive aircraft 
could do for a company in comparison 
to its current pattern. And a profitabil 
ity graph can.take this basic data and 
show what an executive aircraft can do 
under any given set of conditions. 

Commercial Sales Manager Charles 
told distributors that a bad spares situ- 
ition -caused by the fire has been im- 
proved by a complete reorganization of 
the spares department on an independ- 
ent basis. A new staff now concen- 
trates specifically on spares problems, 
and the company no longer uses a com- 
mon parts supply for both production 
parts and spares. 
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TRIGGER SOLENOID 


SEQUENCE DUPLEX SOLENOID 


& 


PRESSURE ACTUATED PRESSURE RELIEF 


new BRIDGEPORT AIRCRAFT VALVES 


with “wear-proof” CAPTIVE SEAL 


Even abrasive particles in the fluid or air stream cannot damage 
the seal in these small, lightweight Bridgeport Aircraft Valves. 
Balanced design exclusive Captive Seal prevents “blowouts’’. 
O-ring is held securely by steel retainer which provides two 
breaking points that instantly release pressure unbalance when 
seal is broken. ‘ 

The complete line of Bridgeport Aircraft Valves is designed for 
rapid response . . . high pressure . . . low power consumption .. . 
no seal wear, fitting or lapping ... and easy maintenance right 
in the field. 

Write for complete specifications and engineering data in our 
new 8-page Aircraft Valve Catalog D-402. 


® 
A 
BRIDGEPORT THERMOSTAT DIVISION - Milford, Conn. 
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“| 


All standard 
models give 
360° rotation, 
full 135° tilt, 

and full elevation 


AOD AN a lai me 


| even under 
"| capacity 
loads 


P&H Welding Positioners often cut costs up to 43% 
by making weldment handling easier. 


They raise, rotate, and tilt weldments up to 
100,000 pounds, completely freeing operators from 
the time-consuming, hazardous job of repositioning 
weldments on the floor. 


RESULT: Increased production, less operator 
fatigue, metal flows more readily, pools more evenly 
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| Your biggest saving in welding 
s¥' is in weldment handling 


to produce cleaner, stronger welds — because all 
welding is done in the natural downhand position. 
For more information about how these useful ma- 


chines can save you money, write to Department 
310H, Harnischfeger Corp., Milwaukee 46, Wis. 


HARNISCHFEGER 


WELDERS + ELECTRODES + POSITIONERS 
MILWAUKEE 46, WISCONSIN 




















Competition Increases in Helicopter Field 


Ft. Worth—Signs of increasing com- 
petition among manufacturers for heli 
copter operator business were evident 
last week at the tenth annual National 
Convention of the Helicopter Assn. 
of America 

Indications of the 
curbine helicopter operations were also 
scen in the effort Re 
public Aviation is putting behind its 
Alouette 2, although it was evident that 
widespread use of turbine-powered heli- 
copters is still several years away 

Operators heard seven manufacturers 
discuss current and future helicopters 
Manv of the new commercial machines 
represent fresh competition and offer 
operators a choice of helicopters for 
the first time in some categories. 

Republic’s Alouette 2 was a center 
of attraction at the meeting. The 
pany sent a large delegation to back 
up flight demonstration given during 
the three-day meeting. 


coming age of 


vigorous sales 


com 


Selling Under License 


Republic is selling the Alouette 
a licensing agreement with the 
manufacturer, Sud-Aviation. The air 
craft will be built in France and shipped 
to the U. S. Republic is offering im 
mediate and the price is 
588.665 

Bell Helicopter Corp. continues to 
offer the Model 47 Model 
+7) and 4+7G-2 are the current produc- 
tion versions. For the “close future,” 
Domestic Commercial Sales Manager 
l'red said that Bell hope to 
otter operators 1 commercial 
of the turbine-powered H-40, and he 
that might 
be a prospect in the more distant future 

Helicopter Assn. of America delegates 
toured the Bell plant during 
the meeting and saw development 
work being done on the Bell-Bendix- 
Decca instrument flight svstem and on 
1 new flight simulator developed by 
Bell. A kev point in the tour was a 
flight demonstration of the XH-40 for 
which Bell is expecting a military pro- 
duction contract in the near future. 

Another trend evident at the meet- 
ing was the expansion of manufacturers’ 
iles programs. Roscoe described the 
new Bell sales organization (AW Dec. 
16, p. 121) and urged operators to 
make use of Bell facilities in 
working on their own contract pros- 
Other manufacturers told of 
expansions in their sales or- 


under 


deliveries 


series. ‘The 


> 
Ros¢ OC 
version 


1 
suggested a convertiplane 


nearby 


sales 


pects. 
similar 
ganizations 

Cessna has not yet decided whether 
it will market its CH-1 helicopter al- 
though a decision should be announced 
within the next few months. Cessna 
has built a small number of the ma 
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chines for the Army, and they are now 
being evaluated at It. Rucker 

When Cessna _ has results of 
these tests available, the 
make a decision. No 
announced, but it 
tive cost helicopter.’ 

Hiller Helicopters is now 
the H-12C with a 210 hp 
engine, and the company will 
model, the H-12D-1, 
It will have the same drive 
military H-23D, but it 
a derated 360 hp 
cheduled for 


SOTHIC 
conipany will 
price has been 
“will be a competi 
building 
Franklin 
market 
a new late: in 
the vear. 
system as the 
will be powered by 
cngine. First delivery is 
October 

New Hiller is expected to cruise at 
about 87 kt. and have a 
least 150 mi. Sea level rate of 
will be at least 1,350 fpm. and hover 
ing ceiling in ground effect will be 
between 9,200 and 10,200 ft. Cost 
of the H-12D-1 was not announced, 
but it was 
for its type.” 
Hiller 
to the 


Suggestions on 


range of at 
climb 


described as ompetitive 
Rotorcvcle 
isked for 
heli 


IMNINe}4r 


described its 
group and 
how the one-man 


also 
oper itor 


‘ 


copter might be adapted to c 
cial operations 

Doman Helicopters’ representative 
discussed his company’s present eight 


place production model. He pointed 


400 hy 


i 


out that the machine has a 
engine and a 5,200 Ib 
observing that it has a low power 1 
Doman built th 


aroun i mpi 


weolg 


LTOSS 


ing for its weight 
helicopter 
vstem, and the compan 
been to produce a lighter we 


omplex, more easily maint 


chine in an effort to } 
costs low 

Doman feels that the 
tary requirements which 
helicopter design will give 
consideration 


CCONOTIIC OmMmmMcl 


use outstrips military use in the 


1965 period 


Sikorsky $-62 


In the heavier helicopter categ: 
Sikorsky Aircraft Div. of United Au 
craft Corp. described the $ 
bine powered version of the 

This S-62 
S-55’s components, but it 
tem to 
turbine engine, It will al 
hull and retractabk 
umphibious (AW Jar 

The S-62 will be 
the IT53 or ‘155 


] na 
ited and Car 


1 : 
will use about 


new transmission 


eal from n 


be higher than 


Red Chinese Build First Civil Aircraft 
An-2 is said to be 
Aircraft capacity is 10 


Communist China’s first civil aircraft is photographed at rollout. The 
capable of spraying, aerial photographic work and training pilots. 


passengers or 2,600 Ib. of cargo. 
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PRESSURE COMPENSATOR, or compensating 
bellows, utilizes'internal duct pressure to 
create a force in a sealed chamber equal and 
opposite to the axial tension. It maintains a 
transfer of axial tension across the joint while 
leaving it free to absorb thermal expansion 
and 5° of deflection. 


‘Balanced tension” duct system 
uses pressure compensator built by Arrowhead 


THE BLEED AIR DUCTING SYSTEM of the C-130 is a network of stainless 
Hididdi steel tubing varying in diameter from 142” to 4”. It performs eleven func- 
si | tions including heating, air conditioning, de-icing and pressurizing. Using 
three compressor sources, the air ranges from 360°F. at 35 psig to 670°F. 
at 145 psig. 

With the ducting at an operating temperature of 670° the expansion 
factor is .00718 for each inch of direct length. Pressure compensators 
were used to absorb up to 1.8 inches of growth in key locations in the 
220-foot ducting system caused by the differential thermal expansion 
between the ducting and the supporting aircraft structure. 

This system, called a “balanced tension system; greatly reduced the 
number, weight and complexity of ducting supports and allowed reduction 
in the gauge of duct walls. On the Lockheed C-130, this system actually 
saved 113 pounds. 


For a more complete description of the 
system write for the new pamphlet, . rows, eG ak 
“Design Engineering a Balanced Tension 


Ducting System for the Lockheed C-130. é PRODUCTS Division of 


Federal - Mogul - Bower 
2330 Curry Street, Long Beach, California Bearings, Inc. 





Czech 


Lightplane Flight Tested 


Czechoslovakia’s Morava L-200 light transport, currently undergoing flight test, has 40.3 ft. 
wingspan, 27.6 ft. length, 7.5 ft. height, 4,070 Ib. gross weight, 186 mph. maximum speed, 
161 mph. cruise speed at 6,560 ft., 994 mi. range, 18,040 ft. ceiling. Engines are rated at 


160 hp. each. 


difference in cost between the recipro- 
cating and turbine powerplants. 
Sikorsky is also working on the S-6] 
which is described as a twin turbine 
machine “with considerable seating 
id with good transport application.” 
It also has a flving boat hull. 
Current Sikorsky machines in pro 
uction are the S-55 and S-58. Last 
veck it was announced that the certifi- 
( ited ZTOSS weight of the 8-55 has been 
increased from 12,700 to 13,000 Ib. 
\ different fan design released 30-40 
hp. formerly used for cooling and per- 
mitted a 300 Ib. increase in pavload 
Significant operational breakthroughs 
for heavier helicopters were cited by 
Sikorsky as promoting new markets. 
hese were the successful airlift of 
drilling rig into the jungles of Papua, 
proving the utility of the helicopter 
to the oil industrv, and the construc- 
tion of transmission lines in southern 
California (AW Nov. 4, p. 122), open 
ing up another new area of operation 
Vertol Aircraft entered the commer- 
cial field last April with the Model 42 
Several modifications are in the certifi 
cation process, dnd the improved heli- 
copter will be marketed as the Model 
+4 
First order came from the Swedish 
navv, and deliveries begin this month 
on the four Swedish machines. 


Turbine Modification 


Vertol has modified two of its heli 
copters to use the T58 turbine en 
gine and one for the 153. Develop- 
ment work is being done on_ these 
configurations and the Model 44 is 
being sold as a machine that can be 
easily retrofitted to turbine power when 
the engines become available. In the 
near future, Vertol expects to announce 
another twin turbine transport heli 
copter developed with its own moncy 

Bell announced at the meeting that 
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it has authority to double the overhaul 
period on its 47G and 47G-2 heli- 
copters, extending the time between 
overhaul from 600 to 1,200 hr 

Bell has also extended the require- 
ments of the 25 hr. inspection to 50 hr 

Describing the new CAA-approved 
overhaul period, Bell Service Manager 
William J]. Diehl looked forward to a 
new era of economical helicopter opera 
tions 
in half and contributes to a significant 
reduction in overhaul costs on the two 


Bell models. 


The move cuts major overhauls 


Heliport Progress 


Progress in development of heliports 
was discussed by Joe Mashman, Bell's 


research expert on the heliport prob 


lem. Mashman described a 
need for definite standards for heliport 
location and construction, and he told 
delegates of recent work done bv Bell, 
Aircraft Industries Assn. and CAA to 


provide definitive literature on the sub 


growing 


ject 

Bell has produced a handbook of 
heliport standards and specifications for 
helicopters in the 3,000 Ib. or under 
ALA has prepared a more 


covering 


weight class 
comprehensive design guide 
all classes of helicopter and it will 
be shown to the CAA and Civil Acro- 
nautics Board. Mashman pointed out 
that if CAA concurs with the findings 
in the AIA design guide, anv heliport 
set up under the guide’s specifications 
would have CAA blessing 

Work is also being done with the 
Urban Land Institute so that city 
planners will have the background on 
heliports necessary to insure that future 
community plans will include provisions 
for them 

Mashman noted that the standards 
included in the guide are rather con- 
servative, but he pointed out that this 
is necessary to secure CAA approval 





Work where 


PUMP 
ENGINEERING 


reaches its peak! 


It takes exceptional pumps to feed 
the most powerful propulsive system 
ever built—the Large Rocket Engine 
And it creates an exceptional career 
for the man who develops these 
pumps. 

Rocket Engineering offers the most 
interesting Opportunities in the pump 
engineering field today. Your experi 
ence with commercial pumps and 
compressors will be extremely useful 
—to help solve problems of head 
capacity, power and speed never 
before encountered. You'll gain tech- 
nical and professional experience that 
is unobtainable elsewhere... your 
contributions to the advanced tech- 
niques of pump design will be recog- 
nized and rewarded 

Rocketdyne builds high-thrust 
rocket propulsion systems for Ameri- 
ca’s major missiles. You'll work with 
the leading producer in the nation’s 
fastest growing industry. 

If you are an experienced pump 
engineer with the ambition to break 
new ground, tell us about yourself 
Chances are, vour creative ability can 
open up a new career for you in 
Rocket Er.gineering—more fascinat- 
ing and raore valuabic to you than the 
work you are now doing. Write: Mr 
A. W. Jamieson, Rocketdyne Engi- 
neering Personnel Dept. W-1, 
6633 Canoga Avenue, Canoga Park, 
California. 


ROCKETDYNE rz 


A ‘ 


BUILDERS OF POWER FOR OUTER SPACE 





OLD-STYLE CAPACITOR 


INI~1='e)-1\ |= 
NIK Waelsir4ae: 
"MYLAR CAPACITOR 





Phantom view shows size of starting capacitor previously used on Model R-1514M1 
Airborne Actuator. Change to Airborne-produced, miniaturized “‘Mylar’’ capacitor 


reduced weight of actuator 7.5 oz., 


increased motor starting torque 1.4 Ib./ir 


Airborne miniaturized Mylar* capacitor reduces 
actuator weight '2 Ib., increases starting torque 78% 


Airborne miniaturized capacitors with 
“Mylar” film can help you reduce the 
weight and bulk of many different 
electrically powered assemblies while 
actually improving their performance. 

In the example above—in this case 
one of our own actuators—the use of 
an Airborne miniaturized capacitor cut 
actuator weight from 6 lb. 5.5 oz. to 
5 lb. 14 oz. At the same time, capaci- 
tance was increased from 5 to 9.5 mfd 
and motor starting torque from 1.8 to 
3.2 |b./in. 

Wound of thin metallized “Mylar” 
film, Airborne miniaturized capacitors 
are invariably smaller and lighter than 
paper/foil capacitors or other common 
constructions. Yet they have capaci- 
tance ratings up to 12 times as high as 


LINEATOR® + ROTORAC® + TRIM TROL® + ROTORETTE® + ANGLgear® 


ordinary capacitors of comparable size 
and weight. Dielectric strength is also 
greater because of the superior insu- 
lating qualities of “Mylar.” 

Airborne miniaturized capacitors are 
rated 200 v d-c and have an operating 
temperature range of —75°F to 
+300°F with only 12% capacitance 
change. At 300°F they will withstand 
150% rated voltage for 250 hr. 
through a resistance of | ohm per volt. 


Standard design capacitors meet 
specification MIL-C-25A and are avail- 
able with three terminal options. Spe- 
cial design capacitors are made to your 
requirements and meet specifications 
JAN-C-25, MIL-1-6181B and MIL-M- 
8609. 


TBO —— 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY 


Represented in Canada by: WINNETT BOYD LIMITED «+ 745 Mt. Pleasant Rd., Toronto 12, Ont. 


112 


Write, phone or wire for more infor- 
mation and quotations. 


Airborne Standard Miniaturized 
**Mylar’’ Capacitors—200 vd 


Microf. Dia. Length 
+10% 
es) 3/8 1-1/6 


10 5/8 1-1/4 
30 7/8 1-1/8 
40 
5.0 \/e 
60 
70 
80 
9.0 
? 3/8 

4 1/2 
? 5/8 
1s 1 
18.0 1-3/4 2-1/4 


Du Pont’s trademark for its polyester film 


ROTOLOK 





<nimeonnet 2 





NEW CATALOG 57B 


Gives detailed information on Airborne standard 
and special design miniaturized “Mylar” capa 
itors and Airborne R.F. filters. Write for copy 
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and to insure a good margin of safety. 
CAA is producing its own set of design 
criteria, but they will be confined to 
heliports for scheduled operations. 

In its business session, HAA decided 
to set up a study group to explore 
means of handling general association 
business. Result may be establishment 
of a national office and appointment 
of an executive secretary, or if this 
is not economically feasible, some al- 
ternate means will be proposed to 
handle common operator problems and 
give the operators a united public voice. 

Delegates elected Richard D. Eccles, 
Stockton Helicopters, president of 
HAA for the current vear. Ralph 
Beathe was clected secretary and Robert 
Trimble is the new HAA treasurer. 
Next convention will be sponsored by 
Hiller and will convene somewhere in 
the San Francisco area 


Cessna 1957 Sales 
Top $70 Million 


A 32% jump in military sales volume 
last year boosted Cessna Aircraft Co.’s 
sales volume in 1957 to $70,049,431, 
giving the company a 6% increase in 
total sales volume over 1956. 

Commercial aircraft sales dipped 
13% in 1957 compared to 1956's 
record-breaking vear for a total of $32,- 
628,000. Cessna president Dwane L. 
Wallace indicated that company’s deal- 
ers and distributors attained above- 
normal inventories as a result of 1956’s 
record production which influenced 
their orders in 1957 

He noted that inventories have been 
pared well below normal and expecta 
tions are that 1958 business aircraft 
sales will be substantially higher than 
1957. Increased orders for the light 
win Model 310 and ‘introduction of 
the new Model 175 in 1958 will tend 
to spur increased dollar volume for 
Cessna this vear, Wallace reported 

Cessna reports that its orders for 310s 
through March are 25% higher than 
the same period in 1957 

Massive mail campaign is planned by 
the company this vear to build new 

iles volume. Highlight will be direct 
mailings to 20,000 presidents of U.S 
orporations 

Military prime and subcontract sales 
totaled $32,476,000 in 1957 and sales 
of the Hydraulic Div. increased 22° 
over 1956 to $4,830,000. Major factors 
in boosting military sales last vear were 
increased rate of T-37A and L-19 pro- 
duction and deliveries of the L-27A, 
military version of the 310 

Militarv sales are expected to at least 
equal 1957 volume. Backlog as of Dec 
1 totaled $50,300,000 and is expected 
to climb to over $60 million soon 

Cessna’s export sales climbed 49° 
last year compared to 1956 and ac 
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DETREX vireasonics 


(SONICLEAN.,) 


A 


rf | FOR HUGHES raico 


HUGHES Aircraft Company, foced a critical 
cleaning problem at their Tucson, Arizona, 
guided missile plant. Guided missile pro- 
duction demands the very highest precision. 


Hughes tested the DETREX ultrasonic de- 
greasing process (Soniclean*), found even 
the most minute parts came cleaner, faster 
than with any previous method tried. 
HUGHES’ ordered, for immedicte instal- 
lation, a DETREX Soniclean* Degreaser. 


DETREX Sonicleaning provides the answer 
to many difficult cleaning problems. In 
Sonicleaning, as in other metal cleaning and 
processing fields, DETREX is the established 
leader. Write today for complete informa- 
tion on DETREX Soniclean* Degreasing and 
other DETREX processes. 


Offering the most complete combination of 
chemicals, equipment and services, DETREX 
con properly recommend,’ engineer and 
service the proper, specific application. 


nist 


*Soniclea 
of DETREX C 


Photomacrographs show results of DETREX 
Sonicleaning. Left panel shows .0250 grams 


of soil left after previous cleaning. Right, only 
0002 grams remain after DETREX Sonicleaning. 


DETREX 


CHEMICAL INDUSTRIES, INC. 


Box 501, Dept. E-1010, Detroit 32, Mich. 


he regis 
her 
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The Boeing B-47 Stratojet medium bomber uses 
many Silastic parts. Among these is the 
antenna cover gasket shown here, which must 
stay rubbery despite the frigid slipstream at 
high altitudes. 


SULASTIE gasket keeps positive seal at -130F 


What flexible solid will stay operable in cold down to 
For resistance to fuels, oils and —130 or heat up to 500 F? Answer: Silastic*, the Dow 
solvents, specify Silastic LS Corning silicone rubber. Silastic resists compression set 
and the effects of ozone, weather, moisture. Available in 
sponged, extruded, or molded shapes from leading rubber 
Get latest data on Silastic. Mail coupon today companies. Varied sizes and colors. 


Typical Properties of Silastic for Gaskets 


¢ Temperature range, °F —130 to 500 
¢ Tensile strength, psi 600 to 1500 
* Elongation, % 100 to 450 
¢ Tear strength, lb in 40 to 180 
> 
. 


Dow Corning Corporation 
Midland, Michigan 
Please send me latest data on Silasti 





Compression set, %, @ 300F 20 to 40 
Hardness range, durometer 20 to 80 








Dow Corning CORPORATION 


MIDLAND, MICHIGAN 








. MINIATURE AND SUB-MINIATURE 
Beech Forecasts 


Major Sales Gain r e j a y 7 by te ae ge 
ae _— 


Sales of more than $95 million are 
predicted by Beech Aircraft Corp., 
Wichita, Kans., a gain of 24% over the 
nesar of total sales in 1954 through ' Rugged and reliable relays are manufactured 

> : . : , 

j at Hi-G in a wide range of standard units... 

Commercial aircraft sales are expected \ and to customer order with special designs 
to total more than $39 million in the to meet your particular requirements. 
current fiscal year compared to $35,- ' . 

746,094 attained in Fiscal 1957. Mili ee ene as Caan 

4 , an facilities permit Hi-G engineering personnel 
tary sales in the present fiscal year are to study and evaluate your relay needs. 
on a png nrg New, complete illustrated specification sheet 
a og “— > aon — ring available. Write for your free copy today. 

it wi > over Fisca 2,447,- 
178. First fiscal quarter sales, for period And for information on special relay units, 

. a Of7 -. 7 send your specifications to Hi-G for 
ending Dec. 31, 1957, came to $20,783,- p : 

: A study and recommendations at no obligation. 
988, up slightly over the same period 
last year which totaled $20,244,370. r , 

Combined military and commercial rugged reliable shock and vibration resistant 
om. Be of Jan. 1 totaled more than A FEW OF THE WIDE RANGE OF HI-G STANDARD RELAYS 
$96 million. 


¥ t 
counted for 22.5% of the firm’s com- \ 
mercial deliveries. Total of 511 planes : 
were sent to 33 different countries last , 
vear, a large share to Central and South 

r HG-4SL HG-2MS 


























HG-2X 
America, where it has been concentrat- eae ee 


ing its export sales. Company plans to Pe] 
increase sales efforts in other world 
ireas soon, Wallace stated. BRADLEY FIELD Te WINDSOR LOCKS, CONN. 


Aerocar Developing 





Plane-Only Version 
Acrocar, Inc., Longview, Wash., is Engineers: 


developing a “plane-only” version of its 
Civil Aeronautics Administration-ap- 
proved filving automobile. MAKE 

New version, some 360 Ib. lighter 
than the original dual-purpose config- AVIATION HISTORY 
uration, will retain folding wings fea- 


ture and will be able to carry four peo- AT RYAN 


ple in place of two in the Aerocar. 
New model will require Type Certifica- THE NEW X-13 VERTIJET is another example 
tion. Prototype is expected to start its of the technical break-throughs Ryan is 
flight test program in March. achieving in aviation. You'll find the same 
Five flving automobile type Acrocars high level of advanced engineering in every 
have been built and are operated by ‘ phase of Ryan’s work: 
the manufacturer. Price of these units — oo. a e VTOL aircraft (jet and turboprop) 
is $25,000. ~S a ee e Automatic Navigation 
ae ae as e Missile Guidance 
PRIVATE L| N ES a a “a e Rocket Combustion 
‘ e Jet Engine Metallurgy 
, ; e Drone-Missile Design 
Aircraft showroom, capable of dis- k ; nae 
plaving three business planes, is being a oa ri right — = eae 
built by Blackfield Aero Industries, at ee SRE oh CREANS 
, projects ... small enough so you won't get 
Metropolitan Oakland International é Sash in Ghee chetiie, And Pues ie tenntedl tn 
\irport, Piper sales and service dealer. clear-sky San Diego, world-famous for 
beaches and casual living. 





Bell Model 47G and 47G-2 helicop- 
ters are authorized by Civil Aeronautics For complete details, write to JAMES KERNS 
Administration to fly 1,200 hr. between 
major overhaul. Previously, the period = RYAN AERONAUTICAL o 
was 600 hr. Also, helicopters’ 25-hr. camuneeas COMPANY wliaty 
inspection has been extended from 25 777 i “SSS 2740 Harbor Drive, San Diego 12, California ~~ 
hr. to 50 hr. 
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NATIONAL’? 
COVERAGE (ps an 


~~, ail Positions Wanted 
, Part Time Work 


DISPLAYED 
The advertising rate is $37 inch for all adver 
tising appearing on othe uM a contract basis 
Frequency rates quote: st 
An Advertising inch is measured %” vertically on a 
columna—? columns—30 inches to s page 
Subject to Agency Commission 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


———RATES——— 


2.10 per tine, minimum 3 lines. To figure advance 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—execu- 
tive, management, technical, selling, office, skilled, manual, etc. 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


payment count 5 average words as a line. 

Position Wanted Ads are % of above rate 

Box Numbers— counts as | line 

Discount of 10% if full payment is made in advance 
for 4 consecutive insertions 

Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y. 























THE CARDS 


won't tell your 
engineering future 


We recommend a look at General 
Electric’s Small Aircraft Engine Depart- 
ment. You see a clear consistent record 
of growth and achievement. 


In four years, SAED engineers won 
development contracts for the T58 
turboshaft, J85 turbojet, T64 ‘“‘con- 
vertible’’. introduced a constant 
speed control concept for helicopters 

. achieved 3:1 and better power- 
weight ratios . . . determined the feasi- 
bility of one basic power section for 
turboshaft and turboprop applications. 

With each success comes growth. 


# 


Today, several times its original size, 
SAED’s engineering staff still functions 
in small professional units. 

Add to this record the enormous 
potential of small gas turbines, and you 
complete the picture for a secure pro- 
gressive career. 

FAR-SIGHTED ENGINEERS 
IGNORE THE CARDS... LOOK 
INSTEAD TO A HISTORY OF 
GROWTH AND ACHIEVEMENT, 

IF YOUR EYES ARE ON THE 
YEARS AHEAD, WRITE US IN 
CONFIDENCE TODAY. 


MR. WILLIAM MERRILL, TECHNICAL RECRUITING 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @® ELectaic 
1092 Western Avenue, West Lynn, Mass, 


0.E.M. 
SALES SUPERVISOR 


Hydraulics 


This man will handle a Minneapolis 
home office territory himself and 
supervise field sales engineers. Re- 
sponsibilities include forecasting, 
budgeting, approval of advertising. 
Opportunity is just right for a suc- 
cessful sales engineer ready for 
more responsibility. 


Products: Hydraulic power equip- 
ment and power steering systems. 
Requirements: Engineering degree 
or strong equivalent. Minimum age 
29. 6 years sales experience, sell- 
ing engineered products to Original 
Equipment Manufacturers. 3 years 
experience in sales or product en- 
gineering of hydraulic or pneumatic 
equipment. 


SESSIONS ENGINEERING COMPANY 


(for client) 
Management Consultants 
1562 Northwestern Bank Bidg. 
Minneapolis, Minnesota 

















I 
To The Engineer 


Our company, located in Western New York, is a lead- 
ing manvfacturer of hydraulic control products. We are 
@ young organization with a dynamic growth in 6 


Sales Engineers 


VICKERS INCORPORATED 


The expanding Aero Hydraulics 
Division of Vickers Incorporated of- 
fers the following sales positions in 
the suburban plants of Torrance, 
California and Detroit, Michigan. 


MISSILE SPECIALIST 


Engineering degree--Age 28-45. Five to 
ten years experience with missiles or mis 
j 


sile systems in the engineering or sales 


field 


GENERAL SALES ENGINEERS 


Engineering degree—Age 28-40. Sales 
perience with prime aircraft and airfr 
companies 


ex- 
ame 


years from 0 to $9 + million sales volume. 


POWER PLANT SPECIALIST 


Engineering degree—Age 28-40. Gas tur- 
bine engine engineering or related acces- 
sories experience 


SALES COORDINATING ENGINEERS 


Salary is open. Excellent supplementary benefits and Electrical or Mechanical Engineering de- 
liberal profit sharing program. Please submit complete gree. Age 20-27. Sales and/or engineering 


resume including salary requirements to: experience desirable. Six months to one 
year training status with possible reloca- 


—— BOX 608, 1501 BROADWAY, NEW YORK 36, WN. Y.——— | Ecce tlic atae ae 
VICKERS INCORPORATED 


When Answering BOX NUMERS .. . Aenea SS Tngenenging 
‘enter 

to expedite the handling of your correspondence and avoid confusion, Pr. 0. Box 302, DETROIT 32, MICH, 

please do not address a single reply to more than one individual box 

number. Be sure to address separate replies for each advertisement. 


Who Can Sell... 
And Is Seeking 


Opportunity 
For Growth 


We are looking for a graduate M.E. or E.E. who has 
experience in selling technical products to the aircraft 
and missile industries. Maintaining close liaison with 
customers engineers requires traveling. 











Address replies to: 
RK. E. Barlow, Manager of Employment 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising 


om f a cf 
She McGraw-Hill fice 
Fin rest Un u 


ATLANTA, 3—1301 Rhodes-Haverty Bldg. 
R. POWELL JAckson 3-6951 


BOSTON, 16—350 Park Square 
J. WARTH HUbbard 2-7 160 


CHICAGO, 11—520 No. Michigan Ave. 
W. HIGGENS MOhawk 4-5800 


CINCINNATI, 37—2005 Seymour Ave. 
F. ROBERTS Eimhurst 1-4150 


CLEVELAND, 13—1164 Illuminating Bldg. 
W. SULLIVAN SUperior 1-7000 


DALLAS, 2—1712 Commerce St., Vaughn Bldg. 
G. MILLER Riverside 7-5117 


DETROIT, 26—856 Penobscot Bldg. 
J. GRANT WOodward 2-1793 


LOS ANGELES, 17—1125 W. 6 St. 
R. YOCOM MAdison 6-9351 


NEW YORK, 63—500 Fifth Ave. 


R. OBENOUR — D. COSTER — R. LAWLESS 


OXford 5-5959 
PHILADELPHIA, 3—17th & Sansom St. 


H. BOZARTH — R. EDSALL 


Rittenhouse 6-0670 
ST. LOUIS, 8—3615 Olive St. 
F. HOLLAND JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 


W. WOOLSTON 


DOuglas 2-4600 








EMPLOYMENT OPPORTUNITIES 


Engineer or Scientist 


COPY—CONTACT 
TECHNICAL FIELD 


for 4A Advertising Agency 





PROFESSIONAL SERVICES 


VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A. Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 


Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 














REPLIES (B 
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POSITIONS WANTED 

Field Service Engineer-Degree, Experienced 
n Gas urbine Keciprocating engine Fue 
Controls & acft acce ries Milita & 
( mmer« al contact Seattle-San Dieg« Pio 
neering Sales PW 22, Aviation Week 


Field Engineer, 7 years electronics, electro- 
mechanical 1 in field ger t n dig a 

i analog Overseas experience PW- 

2, Aviation Week 

Airline Captain 33, C-46 rated. 3600 hrs. 
expe enced internat na iomesti« DC-6 
DC-4, Dé , ght aircraft, avaiiable mm 
diately, will travel. PW 0, Aviation Wee 
Comm. Pilot. H’Copter 3500 all types. Fixed 
Wing 6800 Dt mn I n Beech SM EL- 
SMES, Inst., H’Copter 
Married Ss 


ek | 
ence Full info on re 
tion Week 


Missile & Aircraft Field operation manager. 7 
yea experience r rr t re rch & le 


pment Qua ed a 

| hour Ove 

st fiving ir 
tensive experience 
flight operations Will cor de any al 
priate position. PW- 19, Aviation Wee 
Project Engineer desires position in sales 
project work. Ten years experience in Hydrau- 
lic sales-service, va 
ect Manager on t 
ment Process Indust: 
Middle Atlantic or Souths 
‘ t 12 { r 


locate < 000 
Aviation Week. 

SELLING OPPORTUNITY WANTED 
Agent desires to represent Equipment or 
Standards Mfer at Lockheed-Marietta, Ga. 
Qualified, experienced: 4 yrs Lockheed engi- 
neering dept.; 2% yrs sell to Loc eed 


BS, BA degree RA \ ‘ n Week 


DON’T FORGET 





box nu 


ents 
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asso SEARCHLIGHT SECTION wovensinc 


EQUIPMENT - USED or RESALE 


BUSINESS OPPORTUNITIES 


DISPLAYED 


The advertising rate is $24.00 per inch for all advertising appearing on 
other than a contract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch vertically on one column, 3 


columns—30 inches—to a page 


Closing date is 11 days before issue date, subject to space limitations. 


RATES 


$2.10 a line, minimum 3 lines 
average words as a line 
BOX NUMBERS count as one line additional in undisplayed ads 


UNDISPLAYED 


To figure advance payment count 5 


DISCOUNT OF 10% if full payment is made in advance for four con- 


secutive insertions of undisplayed ads 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y 











HILLER 
HELICOPTERS 
WANTED: 


Well known aviation organiza- 
tion wishes to purchase used 
HILLERS 
12A 
B 
and 
Cc 
HELICOPTERS 


Send details of condition, total 
hours, hours since overhaul, 
availability and price to: 


Intam Ltd., 
Romano House, 
Strand, 
London, W.C.2, 
England. 








Immediate Delivery 

We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 

R1830 R1820 
—75, —92, —%4 —202, —56, —72 

R985 R1340 R2000 

and our most populor DC3 engine 

R1830 - SUPER - 92 


ENGINE WORKS 


INC. 


Lambert Field inc. St. Levis, Mo. 











WANTED 


TWIN BEECH D-18C 


Low time Continental Engines. Advise full 
specifications and best price. 
ATLANTIC AVIATION CORP 
Logan Airport, E. Boston, Mass 
Phone LOgan 7-8700 








Deal directly with owner 


For Sale—Iimmediate Delivery 


26 passenger ex-Eastern Wright G202A 


DCc-3s 


Full airline equipment 


$100,000.00 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Wabash 5-3000 


HELICOPTER 
FLEET 


FOR SALE 


Now available—through Wold Asso 
ciates—five Sikorsky S-55's (6 to 8 place 
and three S-58’s (10 to 12 place Fully 
equipped for commercial operation, each 
ship has been meticulously maintained 
Flotation gear and full complement of 
spores supplied. Consulting and training 
available, if desired Both lease and 
financing possible and sales of individ 
val helicopters considered 


Call or write — 


WILLIAM C. WOLD ASSOCIATES 


551 Fifth Avenue, New York 17, New York 
Murray Hill 7-2050 


FOR SALE 
DC-4E 


Overwater Configuration 
Convertible 
Passenger-Equipped 
Zero-Time Engines and 
Airframe if Desired 


OVERSEAS NATIONAL AIRWAYS 
Box 2396, 
Oakland International Airport, 
California 
Tel: LOckhaven 2-2247 
TWX: OA-432 
Cable: ONATAIR, OAKLAND 





FOR IMMEDIATE SALE 


An Exceptional 


DC-3 


Fully Equipped 
And Modernized 


Act Now-—this is an outstanding 
airplane and we have only one for 
sale. It is ready for immediate 
airline or corporate use in every 
respect. Call WHite Plains (N. Y.) 
6-9500 or write or wire Safe Flight 
Instrument Corporation, 4 Water 
Street, White Plains, New York. 











WORLD'S LARGEST INVENTORY 


C-82 PARTS 


Over $10,000,000 worth of New and Serviceable 
Parts ‘‘on the shelf"’ ready for delivery. Every- 
thing from entire wing sections and quick change 
units to small bolts and nuts available. Prompt 
quotes. 


BETTER C-82’s 


ONLY AAF Overhauled models available on the 
market. Stored in ideal climate. 10 day delivery 
with fresh control surfaces. 


STEWARD-DAVIS, INC. 
FA 1.3414, P.O. Box 351, Gardena, Cal. 
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SEARCHLIGHT SECTION 








LEASE OR SALE 


DC-4E 


Long range fuel system, convertible in- 
terior, 80 seats on track, low time on 
engines & airframe. Foreign inquiries 


invited, financing available. 


NATIONAL AERO LEASING CORP. 
Miami International Airport 
P. O. Box 184, Miomi 48, Fic 
Cable: Airloand Phone: Newton 5-0734 


Now we’re in Chicago tool 
atten Aceon 
face 


— 


De eee 
The clamor of friends who like our engine O/H 
services has forced us to open a branch office at 
Chicago international Airport. The number to 
call in Chicago for engines or service is Gladstone 
1-0138, and its FAculty 1.3414 in L. A. 


STEWARD-DAVIS, INC. 








AIRCRAFT FOR SALE 
PBY AMPHIBIAN AIRCRAFT 


—Surplus to Canadian Exploration Company's use 

—E€Extra Large Carge Door and Cargo Floor 

—Executive Passenger Compartment Emergency 
Rocket Power 

—Galtley Facilities. Survey Turret in Nose 


—Aircraft Completely Outfitted for tastrument Com 
ditions and 2 Crew Operation, Extremely Wel! 
Maintained and in Excellent Condition 


Available for Immediate Sale at Reasonable Price 


FS-7070, A n Weel 
' ‘ “.Y. 

















USE NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs 
or opportunities to the atten- 
tion of men associated in ad- 
ministrative, executive, man- 
agement, sales and respon- 
sible technical, engineering 
and operating capacities with 
the industries served by 
McGraw-Hill publications. For 
advertising rates or other in- 


formation write: 


Classified Advertising Division— 


McGraw-Hill Publishing Co., 
Inc. 


330 West 42nd Street, 
New York 36, New York 


\ 


Pompano Beach 








SALE — LEASE 


Super 18—Total time 325 Hours 1957 Mode 


D18S.-Two available. Completely equippe 
Excellent buys at $25,000 & $32,500 

C-50—Twin-Bonanza 20 Hours since rmf 
engines. Complete ARC radio. Auto pilot 
Many other extras. $55,000 

8-50—-Two clean Twin-Bonanzas Appear- 
ance and mechanical condition outstand- 
ing Both with auto pilots. $37,590 & 
$42,500 

Apache—Tota! time 537 Hours. Loaded with 
equipment. One owner. Ready for im- 
mediate service. $20,750 


ATLANTIC AVIATION CORP 
Teterboro Airport, Teterboro, N. J 
Alles 8-1740 








SALE OR LEASE 
Financing Available 


C-47 


Completely overhauled. P & W —S2 en- 
gines, payloader seats, winterized, cargo 
door, heavy gear, airline radio. Foreign 
inquiries invited. 


M. M. LANDY 


P. O. Box 184, Miami 48, Fla. 
CABLE—Airland Newton 5-0734 





AIRCRAFT FOR SALE 
ROYAL GULL AMPHIBIAN 


—The World's most Economical and Ver- 
satile ‘Executive’ Amphibian—Used Ex 
clusively as a Demonstrator and in 
Excellent Condition throughout; only 300 
Hours since Manufacture—Available at 
Extremely Attractive Discount 


Sale, Lease, Lease/Purchase 


TIMMINS AVIATION LIMITED 


Montreal Airport, Montreal 33 








IMMEDIATE DELIVERY 


TWO C46Rs 49,900 Ibs 
T CATEGORY 


TAS 220 mph 21,000 ibs useful 
Zero time Cargo interior 
Licensed for up to 62 seats 


We ore the owners 


L AND J TRADING COMPANY 
P. O. Box 1065 Int'l Airport 
Miomt Phone MO 5-377! 


Deal Directly S-51 


With Owner 


CAA commer SIKORSKY 


HELICOPTERS 


erhauled 
ed. F 
> package t 
Deal protec 
A. J. Ming Webash 5-3000 
TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 








BOOKS 














SURPLUS AIRCRAFT PRICE INFORMATION 


Send $5 fer report 58-3X of bids awarded 
for each of 108 aircraft—T-6G, T-28A, 
F-51D, C-45G, C-46A, B-25, and B-26 (A-26) 
—sold at Norton AFB, Calif., Jan. 10, 1958. 


AERODATA 
411 SW 200th St., Seattle 66, Wash 








For 


SALE - LEASE - PURCHASE FINANCE 


by owner 


4 C-46F’s 
with / without T Category 
1 DC-3 
P & W Engines 
Descriptions sent upon request 
ROBERT HEWITT ASSOCIATES, INC. 


Box 10, Ridgewood, New Jersey 
Telephone Giibert 5-8080 
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exceptional opportunities 
in 
TECHNICAL COMMUNICATIONS 
for 


WRITERS 


Missiles, and the weapon systems 
built around them, constitute a grow- 
ing, long-range area of opportunity 
for writers skilled in the practice of 
technical communications. 

High in interest and importance 
are missile systems designed for the 
defense of the country. The newest, 
longest-range defense missile in the 
Air Force’s arsenal is the Bomar 
IM-99, now 
the Pilotless Aircraft Division of the 
Bomar 
weapon system bases are being estab- 
lished 


work on extremely advanced missile 


going into production at 
Boeing Airplane Company. 
and Boeing, in addition, is at 
and rocket projects of the future 
Since technical communications is an 
important phase of missile projects 
at Boeing, there is an urgent need for 
ENGINEERING TECHNICAL WRITERS to 
prepare Oper ition and Mainten 
Manuals. 


In this work at Boei 


de veloping manuals tor 


ot operating and suppe 


that is required to mai 


benefits 
liberal ret 

mal progr 
set ahead faster 

W hatever 

mull want to 
career opportu s. Openings 
ivailable both in Seattle, Was! 
and in Melbourne, Florida 

Get complete details by writing 
now, to Don Renard, Dept. AWW, 
Boeing Airplane Co., 1309 Second 
Ave., Seattle 1, Washington. 
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fviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42 St... New York 36. N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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highest 


Giant landing gear test facility is 60 feet high. It simulates conditions that heavy, high-speed planes actually meet. 


BENDIX SHOOTS LANDINGS INDOORS 
TO HELP PRODUCE BETTER LANDING GEAR SYSTEMS 


When designing and producing com- 
plete landing gear systems it is vitally 
important to know in advance just how 
every component part will respond to the 


stresses and strains of flight conditions 


That’s why the giant landing gear 
testing equipment pictured above plays 
such an important part in the develop- 
ment and production of Bendix* com- 


plete landing gear systems. 


*__ PRODUCTS 
Bendix DIVISION 


South Bend, IND. 
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Convair Jet 880 built with 
rugged, lightweight skin 
of Reynolds Aluminum 


Convair engineers put two things foremost when 
they designed their new 615 mph jet liner — the 880: 
Fail-safe performance, and smooth, quiet flying. 

Reynolds Aluminum helps achieve both. 

The Jet 880 wings and fuselage have tough, light- 
weight skins of heavy gauge 2024 aluminum alloy. 
This skin is used because it can stand up under all 
the pressures and stresses of 615 mph flight, and will 
resist crack propagation even if damaged accidentally. 

In addition to contributing to the fail-safe design 
of the Jet 880, the heavy-gauge Reynolds Aluminum 
skin muffles noise for smooth, quiet flying. 

Reynolds also supplies aluminum tubing for the 
880’s hydraulic and conduit lines, and extrusions for 
supporting members. Only a tompany with com- 
pletely integrated facilities —like Reynolds — can offer 
a full range of aluminum mill products and engineer- 
ing services to meet the demands of the commercial 
jet era. 

For details on the services—and expanded facili- 
ties — tailored for the aircraft industry by Reynolds, 
write Reynolds Metals Company, P.O. Box 1800-T-J, 
Louisville 1, Kentucky. 





The Finest Products 
Made with Aluminum 


REYNOLDS ALUMINUM are made with 
mmr tonrrsmm — ¢\N0105 C2 ALUMINUM 





